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© Electrophotographic light-sensitive material. 

© An electrophotographic light-sensitive material comprising a support ^» r °^*™" ^ n ™l 
pnotoconductive layer containing an inorganic photo-conductive substance and a bmder res.n where n , he 
binder resin comprises (A) at least one resin (resin (A)) having a weight average molecular we.ght of from 1 xlO 
5T£l7 and cSning not less than 30% by weight of a polymerizable component corresponding to a 
repeating X £23* by the general formula («) described below, and having at tea* one acd.c group 
selected from the group consisting of -PO3H2, -SO3H, -COOH, -OH, 
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OH 

(wherein R represents a hydrocarbon group or -OR' (wherein FV represents a hydrocarbon group)) and a cyclic 
acid anhydride-containing group bonded to one of the terminals of the main cha.n thereof; 
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wherein a, and a 2 each represents a hydrogen atom, a halogen atom, a cyano group or a Mrocarbon group 
and R, represents a hydrocarbon group; and (B) at least one graft type copolymer (resn, (B)) " ^ 
average molecular weight of from 3 x 10* to 1 * 1 0* and contain.ng, as a C0 P°^^ C .°7^^ e ^ 
one mono-functional macromonomer (M) having a weight average molecular weght of fro mix 10 * 2 * 1 ° 
and comprising an AB bloc, copolymer being composed of an A block ^^ Q ^^^ 
component containing at least one acidic group selected from -P0 3 H 2 , -COOH, -S0 3 H, a phenouc y y 
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group, 

0 

I - 
-F-OH 

I 

■ R 

(wherein R represents a hydrocarbon group or -OR' (wherein R' represents a hydrocarbon group)) and a^cydic 
acid anhydride-containing group, and a B block containing at least one poiymenzable ccrnponenyepresented I y 
the general formula (II) described below and having a pojymerizable double bond group bonded to the term.nal 
of the man chain of the B block polymer. 

1 

X 1~ R 21 

wherein b, and b. each represents a hydrogen atom, a halogen atom, a cyano group, a hydrocarbon group, 
-COOR 2 *or -COOR 2 , bonded via a hydrocarbon group (wherein R 2 * represents a hydrocarbon group); X1 
represents -COO-, -OCO-, 

-fCH 2 i IT -oco- / -fCH 2 i^-coq- 

(wherein Z1 and l 2 each represents an integer of from 1 to 3), -0-, -SD 2 , -CO-, 

^23 ^23 
-CON- \ -S0 2 N- 

(wherein R 2 3 represent a hydrogen atom or a hydrocarbon group), -CONHCOO-, -CONHCONH-, or 
and R 2 i represents a hydrocarbon group, provided that when Xi represents 

<5 ■ 

R 21 represents a hydrogen atom or a hydrocarbon group. mQ „ hani 
The electrophotographic light-sensitive material exhibits excellent electrostate charactenst.es and mechani- 
cal strength even under sever conditions. Also it is advantageously employed in the soann.ng exposure system 
using a semiconductor laser beam. 
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ELECTROPHOTOGHAPHIC LIGHT-SENSITIVE MATERIAL 



50 



The oresent invention relates to an electrophotographic light-sensitive material, and more particularly to 
an e^ophotog^phic light-sensitive material which is excellent in electrostatic characteristics and moisture 

reS, ?n nC electrophotographic light-sensitive material may have various structures depending upon the 
characteristics required or an electrophotographic process to be employed, 

An electrophotographic system in which the light-sensitive material cotnpnses a support having thereon 
at least tSotoconductive'fayer and, if necessary, an insulating layer on *e 
employed The electrophotographic light-sensitive material comprising a support and at least one photocon 
rctivetyeV fold Leon is used for the image formation by an ordinary e.ectrophotograph.c process 
including electrostatic charging, imagewise exposure, development, and, if desired, transfer 

Furthermore, a process using an electrophotographic light-sensitive matenal as an offset master plate 
precu sor for d rect plate making is widely practiced. Particularly, a printing system using . 
eSctrophotographic printing plate has recently become important for proving h,gh quai,ty pnnts of from 

"tE^^Z^ the photoconductive layer of an electrophotographic light-sensitive 
materia Ia7e required to be excellent in the film-forming properties by themselves and the capab-irty of 
SsperslnrphcSconductive powder therein. Also, the photoconductive layer formed using the tender « 
Sed to have satisfactory adhesion to a base material or support Further, the photoconductive layer 
Zed by usmg the binder is required to have various excellent electrostatic characteristics such ■ high 
Sging capacity, small dark decay, large light decay, and less fatigue due to prior and^so 
Sa^e an excellent image forming properties, and the photoconductive layer staWy mantans these electro 
static characteristics regardless of change of humidity at the time of image formation. 

^extensive investigations have been made on lithographic printing plate precursors using. an 
aJ^ST^iniv. material, and for such a purpose, binder resins for a P>»*»^ 
fayer which saTsfy both the electrostatic characteristics as an electrophotography light-sensrtwe matenal 
and Drintino properties as a printing plate precursor are required. - 

Sever conventional binder resins used for electrophotographic light-sensitive matenals. h^noua 
probes particularly in electrostatic characteristics such as a charging property, dark charge retention and 
photosensitivity, and smoothness of the photoconductive layer. 

in order to overcome these problems, JP-A-63-217354 and JP-A-1-70761 (the term JP£ as ^used 
herein means an "unexamined Japanese patent application") disclose improvements in the smoothness of 
*e ^ and electrostatic characteristics by using, as a binder res.n. a resm having a 

TemTZT^cL weight of from 1 x 1» to 1 x 10* and confining at random an acid, group in a 
side chain of the polymer or a resin having a weight average molecular weight °^ 0 ^ 1 x J 0 to 5x10 
and having an acidic group bonded at only one terminal of the polymer main chain thereby obtaimng an 
image having no background stains. . . 

Also JP-A-1-100554 and JP-A-1-214865 disclose a technique usmg. as a tender resm a resm 
conning . acidic group in a side chain of the copolymer or at the terminal of the polymer man chan, 
anS coSnTng a polymerizable component having a heat- and/or photo-curable functional group; JP-A^I- 
?02573 and JP-A-2-874 disclose a technique using a resin containing an acd.c group in a side char of _*e 
rnS IvmTr or at the terminal of the polymer main chain, and a crossiinking agent in combination; JP-A-64- 
S^Z^SlSSSni JP-A-1-280761. JP-A-1-116643 and JP-A-1 -169455- disclose a 
technique ^Snf a resi'n having a low molecular weight (a weight average molecular weight of from 1x10 to 
^ZrZl Ling a hi* molecular weight (a weight average molecular 

combination; and JP-A-1-211766 and JP-A-2-34359 disclose a technique usmg the above low modular 
wetohHes^ ^nd a heat- and/or photo-curable resin in combination. These references disclose that 
Sing to toe proposed techniques, the film strength of the photoconductive layer can be .nerved 
sSSy and also the mechanical strength of the light-sensitive material can be mcreased wtinoirt 
a^eVaicting the above<iescribed electrostatic characteristics achieved by usmg a resm contaming an 
acidic orouo in a side chain or at the terminal of the polymer man chain. Bem4sMl _ 
OnZ oL hand, in order to evaluate electrostatic characteristics of electrophotographic 4HnM 
materials values of E n * and E 1fl0 which ae obtained based on exposure amounts corresponding to times 
Sred i'^TJ^ ^ U^ 1/2 and 1/10. respectively are conventionally employed. These 
S vaues a *r evaluating reproducibility of original in practical image formahon More 
r P ecmSy, as the values of E* and E 1fl0 ae small and a difference thereof ,s small, clear duplicated 
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images without biur can be reproduced. 

In addition, another point at the image formation is a degree of electrical potential remaining in the 
exposed area (non-image area) after light exposure. When the degree of remaining electrical potential is 
high at the image formation, background fog is formed in the non-image area of duplicated images. An 
5 electrostatic characteristics mainly corresponding to this subject is a value of E 1AO o- The smaller the value, 
the better the image forming performance. 

In particular, in a recent scanning exposure system using a semiconductor laser beam, the value of 
E 1/1QQ becomes an important factor in addition to the charging property (Vi 0 ), dark decay retention rate 
(DRR) and E inD conventionally employed, since there is the restriction on the power of laser beam. 
70 In case of using a resin having a low molecular weight and containing an acidic group and a resin 
having a high molecular weight or a heat- and/or photo-curable resin in combination as above described 
known techniques, the V10, DRR and E 1/l0 . are reached to a substantially satisfactory level. However, it has 
been found that the value of E mQ0 obtained- in the case of changing the environmental conditions or in the 
case of using a laser beam of low power is not sufficient and background fog occurs in duplicated images. 
75 The present invention has been made for solving the problems of conventional electrophotographic 
light-sensitive materials as described above and meeting the requirement for the light-sensitive materials. 

An object of the present invention is to provide an electrophotographic light-sensitive material having 
stable and excellent electrostatic characteristics and giving clear good images even when the environmental 
conditions at the formation of duplicated images are changed to a low-temperature and low-humidity or to 
20 high-temperature and high-humidity. 

Another object of the present invention is to provide a CPC electrophotographic light-sensitive matenal 
having excellent electrostatic characteristics and showing less environmental dependency. 

A further object of the present invention is to provide an electrophotographic light-sensitive material 
effective for a scanning exposure system using a semiconductor laser beam. 
25 A still further object of this invention is to provide an electrophotographic lithographic printing plate 
precursor forming neither background stains nor edge marks of originals pasted up on the prints. 

Other objects of the present invention will become apparent from the following description and 
examples. 

It has been found that the above described objects of the present invention are accomplished by an 
30 electrophotographic light-sensitive material comprising a support having provided thereon at least one 
photoconductive layer containing an inorganic photcconductive substance and a binder resin, wherein the 
binder resin comprises (A) at least one resin (resin (A)) having a weight average molecular weight of from 
1x10 3 to 2x10* and containing not less than 30% by weight of a polymerizable component corresponding 
to a repeating unit represented by the general formula (!) described below, and having at least one acidic 
35 group selected from the group consisting of -PO3H2, -SO3H, -COOH, -OH, 

O 

I! 

-P-R 



40 



OH 



(wherein R represents a hydrocarbon group or -OR' (wherein R' represents a hydrocarbon group)) and a 
45 cyclic acid anhydride-containing group bonded to one of the terminals of the main chain thereof; 



*1 ?2 
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COO-R x 



wherein ai and a 2 each represents a hydrogen atom, a halogen atom, a cyano group or a hydrocarbon 
55 group; and ^ represents a hydrocarbon group; and (B) at least one graft type copolymer (resin (B)) having 
a weight average molecular weight of from 3 x 10* to 1 x 10 6 and containing, as a copolymerizable 
component at least one mono-functional macromonomer (M) having a weight average molecular weight of 
from 1 x 10 3 to 2 x 10* and comprising an AB block copolymer being composed of an A block comprising 
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at least one polymerizable component containing at least one acidic group selected from -P0 3 H 2j -COOH, 
-S0 3 H, a phenolic hydroxy group, 

O 

1. 

-P-OH 



(wherein R represents a hydrocarbon group or -OR' (wherein FV represents a hydrocarbon group)) and a 
cyclic acid anhydride-containing group, and a B block containing at least one polymerizable component 
represented by the general formula (II) described below and having a polymerizable double bond group 
bonded to the terminal of the main chain of the B block polymer. 

*?1 ?2 



fCH-Ct (H) 

20 X l" R 21 

wherein bi and b* each represents a hydrogen atom, a halogen atom, a cyano group, a hydrocarbon group, 
-COOR2* or -COOR2* bonded via a hydrocarbon group (wherein R 2 * represents a hydrocarbon group); 
25 X1 represents -COO-, -OCO-, 

-fCH 2 ^— OCO-, ^CH 2 i Tr -COO- 

(wherein li and i 2 each represents an integer of from 1 to 3), -O-, -S0 2 - -CO-, 

^23 ^23 
-CON- , -S0 2 N- 
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(wherein R 23 represent a hydrogen atom or a hydrocarbon group), 
-CONHCOO-, -CONHCONH-, or 



50 



<5. ' 

and R21 represents a hydrocarbon group, provided that when X1 represents 

<5 • 

R 21 represents a hydrogen atom or a hydrocarbon group. 

The binder resin which can be used in the present invention comprises at least (A) a low-molecular 
weight resin (hereinafter referred to as resin (A)) containing the copolymerizable component having the 
. specific repeating unit and having the acidic group (the term "acidic group" as used herein means and 
includes a cyclic acid anhydride-containing group, unless otherwise indicated) at one of the terminals of the 
main chain thereof and (B) a high-molecular weight resin (hereinafter referred to as resin (B)) composed of 
a graft type copolymer containing, as a copolymerizabie component, at least one mono-functiunal macro- 
monomer (M) comprising an AB block copolymer being composed of an A block comprising a poly- 
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merizable component containing the specific acidic group described above and a B block comprising a 
polymerizabie component represented by the general formula (II) described above and having a poiy- 
merizable double bond group bonded to the terminal of the main chain of the B block polymer- 
According to a preferred embodiment of the present invention, the low molecular weight resin (A) is a 
low molecular weight resin (hereinafter referred to as resin (A')) having an acidic group bonded to the 
terminal of the polymer main chain thereof and containing a methacrylate component having a specific 
substituent containing a benzene ring which has a specific substituent(s) at the 2-position or 2- and 6- 
positions thereof or a specific substituent containing an unsubstituted naphthalene ring represented by the 
following general formula (la) or (lb): 




(la) 



(lb) 



wherein Ai and A 2 each represents a hydrogen atom, a hydrocarbon group having from 1 to 1Q carbon 
atoms, a chlorine atom, a bromine atom, -CODi or-COOD 2j wherein Diand Da each represents a 
hydrocarbon group having from 1 to 10 carbon atoms; and Bi and B 2 each represents a mere bond or a 
linking group containing from 1 to 4 linking atoms, which connects -COO- and the benzene ring. 

According to another preferred embodiment of the present invention, the high molecular weight resin 
(B) is a graft type copolymer containing at least one macromonomer (M) described above and a 
polymerizabie component represented by the following general formula (111): 
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50 
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b 3 N 



fCH-Cf (HI) 
i 

X 2 -R 22 

wherein b 3l b*, X 2 and R 22 each has the same meaning as defined for bi, b 2 , Xi and R 2 l 

In the present invention, the acidic group bonded to the terminal of the polymer main chain of the resin 
(A) of a low molecular weight which contains the specific copolymerizable component is adsorbed onto 
stoichiometrical defects of an inorganic photoconductive substance, and the resin has a function to improve 
covering power for the photoconductive substance due to its low molecular weight, to sufficiently cover the 
surface thereof, whereby electron traps of the photoconductive substance can be compensated for and 
humidity resistance can be greatly improved, while assisting the photoconductive substance to be suffi- 
ciently dispersed without agglomeration. On the other hand, the resin (B) not only serves to sufficiently 
heighten the mechanical strength of a photoconductive layer, which may be insufficient in case of using the 
resin (A) alone, without damaging the excellent electrophotographic characteristics attained by the use of 
the resin (A), but also provides sufficiently high image forming performance in the case of changing the 
environmental conditions or in the case of using a laser beam of small power. 

It is believed that the excellent characteristics of the electrophotographic light-sensitive material can be 



6 



8NSDCCSD: <EP 0440226A2_L> 



EP 0 440 226 A2 

obtained by employing the resin (A) and the resin (B) as binder resins for inorganic photoconductive 
substance, wherein the T weight average molecular weight of the resins and the content and P-^on of the 
acidic group therein are specified, whereby the strength of interactions between the ■norgan.c P^conduc- 
tive substance and the resins can be appropriately controlled. More specially, rt is beteve MM the 
electrophotographic characteristics and mechanical strength of the layer as descnbed above can be greatly 
improved by the fact that the resin (A) having a relatively strong interaction to the inorganic photoconducfcve 
SZe selectively adsorbes thereon; whereas, in the resin (B) which has a weak actnMy ^comp^ed «h 
«e resin (A) the acidic group bonded to the specific position to the polymer mam chain thereof m Idly 
interacts with the inorganic photoconductive substance to a degree which does not damage the elec-. 
trophotographic characteristics, and the long main molecular chain and the molecular chains of the graft 
portion mutually interact between the resins (B). • • 

in case of using the resin (A'), the electrophotographic characteristics, particularly. V,o. DRR and E, fl0 
of the electrophotographic material can be furthermore improved as compared with the use of the res.n (A). 
While the reason of this fact is not fully clear, it is believed that the polymer molecular chain of fte esm 
(A') suitably arranges on the surface of inorganic photoconductive substance such as zmc ox.de in the layer 
depending on the plane effect of the benzene ring having a substituent at the ortho position or the 
naphthalan ring which is an ester component of the methacrylate whereby the above descnbed .mprove- 

men Fu S rtheraccording to the present invention, the smoothness of the photoconductive layer is improved. 

On the contrary, when an electrophotographic light-sensitive material having a photoconductive layer 
with a rough surface is used as an electrophotographic lithographic printing plate precurser, the dispersion 
state of inorganic particles as photoconductive substance and a binder resin is improper and thus a 
photoconducL layer is formed in a state containing aggregates of the P^ d ^Zl^2 
whereby the surface of the non-image portions of the photoconductive layer ,s not umformiy and sufficiency 
rendered hydrophilic by applying thereto an oil-desensitizing treatment with an 0,1-desensjteng ~Mk*> to 
cause attaching of printing ink at printing, which results in the formation of background stems ,n the non- 
image portions of the resulting prints. t^manir 
According to the present invention, the interaction of adsorption and covenng between the inorgan.c 
photoconductive substance and the binder resins is suitably performed, and the sufficient mechan.cal 
strength of the photoconductive layer is achieved by the combination of the resins described above. 

Tthe resin (A), the weight average molecular weight is suitably from 1 x1Q3 to 2x10*. preferably from 
3x10 3 to 1x10* the content of the copolymerizable component correspond.ng to the repeating unit 
represented by the general formula (I) is suitably not less than 30% by weight preferably from 50 to 97 £ 
by weight, and the content of the acidic group bonded to the terminal of the polymer mam chain is surtably 
as from 0:5 to 15% by weight, preferably from 1 to 10% by weight. 

In the resin (A'), the content of the methacrylate copolymerizable component corresponding to the 
repeating unit represented by the general formula (la) or (lb) is suitably not less than 30% by weight 
S l sO to 97% by weight, and the content of the acidic group bonded to the term.nal of the 
polymer main chain is suitably from 0.5 to 1 5% by weight, preferably from 1 to 10% by weight. 

The glass transition point of the resin (A) is preferably from -20 C to 110 C, and more preferably from 

" 1 ° 0 C n t0 the°o*er hand, the weight average molecular weight of the resin (B) is suitably from 3x10* to 

1x10^ preferably from 5x10* to 5x10 s . „ 

The glass transition point of the resin (B) is preferably from 0 C to 110 C, and more preferably from 

45 20 The content of the mono-functional macromonomer comprising an AB block copolymer component in 
the resin (B) is preferably from 1 to 60% by weight, more preferably from 5 to 50% by we.ght 

If the molecular weight of the resin (A) is less than 1 x1Q3. the film-forming ability thereof is undesirably 
reduced, whereby the photoconductive layer formed cannot keep a sufficient film strength, while rf the 

so molecular weight thereof is larger than 2x10*. the fluctuations of electrophotograph.c 

particular' dark decay retention rate and photosensitivity of E 1/10 ) of the photoconductve layer containing a 
spectra, sensitizing dye for the sensitization in the range of from near-infrared to infrared b£™»™^ 
large and thus the effect for obtaining stable dupricate images according to the invention is reduced under 
severe conditions of high temperature and high humidity or low temperature and low hum.drty. 

If the content of the acidic group in the resin (A) is less than 0.5% by we.ght, toe resulting 
electrophotographic light-sensitive material has an initial potential too low to provide a sufficent .mage 
dST If on the other hand, it is more than 15% by weight, dispersibility of the photoconductive 
substance 'is reduced, the smoothness of the photoconductive layer and the electrophotographic char- 



70 



75 



20 



25 



30 



40 



7 



BNSOOCID: <EP 044O226A2J_> 



EP 0 440 226 A2 



acteristics thereof under a high humidity condition are deteriorated. Further, background stains are 
increased when it is used as a offset master. 

if the molecular weight of the resin (B) is less than 3x10*. a sufficient film strength may not be 
maintained. On the other hand the molecular weight thereof is larger than 1 x10 6 , the dispersibility ox the 

5 photoconductive substance is reduced, the smoothness of the photoconductive layer is detenorated, and 
image quality of duplicated images (particularly reproducibility of fine lines and letters) is degradated. 
Further, the background stains are increased in case of using it as an offset master. 

Further if the content of the macromonomer is less than 1% by weight in the resin (B), electrophotog- 
raphic characteristics (particularly dark decay retention rate and photosensitivity) may be reduced and the 

w fluctuations of electrophotographic characteristics of the photoconductive layer, particularly that containing a 
spectral sensitizing dye for the sensitization in the range of from near-infrared to infrared become large 
under severe conditions. The reason therefor is considered that the construction of the polymer becomes 
similar to that of a conventional homopolymer or random copolymer resulting from the slight amount of 
macromonomer portion present therein to constitute the graft part. 

js On the other hand, the content of the macromonomer is more than 60% by weight, the copolymenzabil- 
ity of the macromonomer with other monomers corresponding to other copolymerizable components may 
become insufficient and the sufficient electrophotographic characteristics can not be obtained as the binder 
resin. 

Now, the resin (A) which can be used in the present invention will be explained in detail below. 

20 The resin (A) used in the present invention contains at least one repeating unit represented by the 
general formula (I) as a copolymerizable component as described above. 

In the general formula (I), ai and a 2 each represents a hydrogen atom, a halogen atom (e.g., chlorine 
and bromine), a cyano group or a hydrocarbon group, preferably an alkyl group having from 1 to 4 carbon 
atoms (e.g., methyl, ethyl, propyl and butyl); and Ri represents a hydrocarbon group, preferably a 

2S substituted or unsubstituted alkyl group having from 1 to 18 carbon atoms (e.g., methyl, ethyl, propyl, butyl, 
pentyi hexyl. octyl, decyl, dodecyl, tridecyl, tetradecyl, 2-chloroethyl, 2-bromoethyl, 2-cyanoethyl, 2- 
hydroxyethyl 2-methoxyethyI. 2-ethoxyethyl, and 3-hydroxypropyl), a substituted or unsubstituted alkenyl 
group having from 2 to 18 carbon atoms (e.g., vinyl, allyl, isopropenyl, butenyl, hexenyl, heptentyl, and 
octenyl) a substituted or unsubstituted aralkyl group having from 7 to 12 carbon atoms (e.g., benzyl, 

so phenethyl. naphthylmethyl, 2-naphthylethyl, methoxybenzyl, ethoxybenzyl, and methylbenzyl), a substituted 
or unsubstituted cycloalkyl group having from 5 to 8 carbon atoms (e.g., cyclopentyl, cyeichexyl. and 
cycloheptyl), or a substituted or unsubstituted aryl group (e.g., phenyl, tolyl, xylyl, mesityl, naphthyl, 
methoxyphenyl, ethoxyphenyl, fluorophenyl, difluorophenyl, bromophenyl, chlorophenyl. dichlorophenyl, 
iodophenyi, methoxycarbonylphenyl, ethoxycarbonylphenyl, cyanophenyl, and nitrophenyl). 

as More preferably, the copolymerizable component corresponding to the repeating unit represented by 
the general formula (!) is a methacrylate component having the specific aryl group represented by the 
following general formula (la) or (lb): 



40 



45 




(la) 



so 



55 




(lb)' 



wherein At and A 2 each represents a hydrogen atom, a hydrocarbon group having from 1 to 10 carbon 
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10 



15 



20 



atoms a chlorine atom, a bromine atom, -COD, or -COOD 2 , wherein D, and D 2 each represents a, 
hZcarbon group having from 1 to 10 carbon atoms; and Bi and B 2 each represents a mere bond or a 
Sr^oup containing from 1 to 4 linking atoms, which connects -COO- and the benzene ring 

I £ general formula (la), A, and A 2 each preferably represents a hydrogen atom, a chlonne atom* 
bromVe atom an aiyl group having from 1 to 4 carbon atoms (e.g., methyl, ethyl, propyl and butyl), an 
S 9 r 'hall , from 7 to 9 carbon atoms (e.g.. benzyl, phenethy., 3-pheny propyl, chlorobenzyl, 
So obenz P yl Zmobenzyl, methylbenzyl, methoxybenzyl, and chloromethylbenzy I . an aryl group (e* 

an integer of 1 or 2), and -CH 2 CH 2 0-, which connects -COO- and the benzene nng. 

formulae, T, and J 2 each represents CI, Br or I; R,, represents -CaH^, or 




a presents an integer of from 1 to 4; b represents an integer of from 0 to 3; and c represents an integer of 
25 from 1 to 3. 



35 



40 



45 



50 



55 



9 



BNSOOC1D: <EP 0440226A2J_> 



EP 0 440 226 A2 



10 



15 



i -1) 



i -2) 



CH 3 

— {-CHz-C-5- 



coo— 

C a H za ♦ 



CH 3 

— 6-ch 2 -c-^- 



20 



coo-<f^> 

T, 



25 



30 



i-3) 



CH 3 

CHt-C-)- 



COO 



(CH 2 )bC-»H 5 



35 



40 



i -4) 



CH: 



CH 2 - 



COO. 



(Cilz) t»C 



45 



50 



; 

55 



10 



BNSDOC1D: <EP 0440226A2J_> 



EP 0 440 226 A2 



t it 



10 



15 



20 



i -5) 



i -6). 



CH, 



■3 



COO 




COCaHza+l 



CH: 
I 

— f-CHz-C- 



coo-f} 



2S 



30 



i -7) 



CH 3 

L 

CH 2 -C->- 



COO 




C00-8n 



35 



40 



i -8) 



CH 3 
I 

CHz-C^" 
I 

COO 




7^ 



/ 

C a H z a 



45 



50 



55 



11 



BNSDOCID: <£P 0440228A2_L> 



EP 0 440 226 A2 



70 



75 



20 



25 



30 



35 



40 



45 



50 



55 



BNSDCC1D: <EP 0440226A2_I_> 



i -9) 



CH 3 
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C a H 2 a + 1 
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CH 2 - 
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C a H 2a 



i -12) 



CH 3 

— ecH 2 -c->- 



COO(CHz)c 0— V 
1 1 



12 



EP 0 440 226 A2 



70 



i -13) 



CH; 



-t-CHj-C-3- 
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0 \\ 
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so The acidic group which is bonded to one of the terminals of the polymer main chain in the resin (A) 
according to the present invention preferably includes -P0 3 H 2 , -S0 3 H, -COON, 

0 
li 

55 -P-OH 
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(wherein R is as defined above), and a cyclic acid anhydride-containing group. 
In the acidic group 



0 

« 

-P-OH 



above, R represents a hydrocarbon group or -OR', wherein F* represents a hydrocarbon grouP-Jhe 
Socarbon group represented by R or R' preferably includes an aliphatic group haymg from A to 2Z 
cSo atoms (e.g. methyl, ethyl, propyl, butyl, hexyl, octyi, decyl, dodecyl, octadecyl. 2-chloroettyl, 2- 
mXye*yf ^oxypropyl, ally? crotonyl, ■ butenyl, cyclohexyl, benzyl, phenethyl. 3-pheny propyl, 
JS ch^robenzyl, fluorobenryl, and methoxybenzyl) and a substituted or unsubstituted aryl group 

r'SC ethylp^enyl, propylphenyl, chlorophenyl, fluorophenyl, bromophenyl, chloromethylphenyl, 
dichlorophenyl, methoxyphenyl, cyanophenyl, acetamidophenyl, acetylphenyl. and butoxyphenyl) 

The cyclic acid anhydride-containing group is a group containing at least one cychc ac,d J-**** 
The cyclic acid anhydride to be contained includes an aliphatic dicarboxylic acd anhydnda and an aromatic 

20 ^rcl^t'the aliphatic dicarboxylic acid anhydrides include succinic anhydride ring, 
glutaconic anhydride ring, maleic anhydride ring, cyclopentane-1 ,2-dicarboxyl.c ac,d anhydnde nng 
^yclohexane-li-dicarboxylic acid anhydride ring, cyc.ohexene-1 ,2-dicarboxyl.c = acd anhydn d rmg and 
2 ! 3 -bic y clo[ 2 ,2,2]octanedicarbox y Jic acid anhydride. These rings may be substituted wrth, for example, a 

2S halogen atom (e.g., chlorine and bromine) and an alkyl group (e.g., methyl ethyl, buty and hexyl) 

Specific examples of the aromatic dicarboxyiic acid anhydrides include ? Mc ^"*° "J 
naphtLne-dicarboxylic acid anhydride ring, pyridine-dicarboxylic acid anhydnde nng and thjoptened-car- 
boxylic acid anhydride ring. These rings may be substituted with, for. example a halogen 
chSne and bromine), an alkyl group (e.g., methyl, ethyl, propyl, and butyl), a hydroxy , group, a oyano 

30 group, a nitro group, and an alkoxycarbonyl group (e.g., methoxycarbonyl and ethoxycarbonyl). . 
. 9 impounds containing -OH group include alcohols containing a vinyl group or an allyl group (e.g *M 
alcohol, methacrylates containing -OH group in an ester substituent thereof, and ^^^6^- 
group in an N-substituent thereof), hydroxyphenol, and methacrylates and am,des contammg a hydrox 

3S "*£ ESS^SXSc group may be bonded to one of the polymer m*n chain terminals either 

^ZrbV^r^r connecting the actdic group to »e polymer m*n ch.n terminal. 
Specific examples of suitable linking group include 



40 *1 

tct- 

I 

d 2 



(wherein d, and d 2 , which may be the same or different, each re P resen \ a f ^^^^ 
e .g., chlorine, and bromine), a hydmxyl group, a cyano group, an alkyl group (eg.. *e*yL ethyl _2 
chlomethyl. 2-hydroxyethyl, propyl, butyl, and hexyl). an aralkyl group (e.g., benzyl, and phenethyl). an aryl 
so group (e.g., phenyl), ( 



55 



fCH=CHt 

(wherein d 3 and d* each has the same meaning as defined for di or d 2 above), 
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20 



-o, -s-, 



70 d 5 



I 

-N- 

(wherein d 5 represents a hydrogen atom or a hydrocarbon group preferably having from 1 to 12 carbon 
atoms (e.g., methyl, ethyl, propyl, butyl, hexyi, octyl, decyl, dodecyl. 2-methoxy ethyl, 2-chioroethyi, 2- 
cyanoethyl, benzyl, . methylbenzy I, • chlorobenzyl, methoxybenzyl, phenethyl, phenyl, tolyl, chlorophenyl, 
methoxyphenyl, and butylphenyi), -CO, -COO, -OCO, 

-CON- r ~S0 2 N- r 

-S0 2 - -NHCONH-, -NHCOO, -NHS0 2 -, -CONHCOO-, -CONHCONH-, a heterocyclic ring, preferably a 5- 
membered or 6-membered ring containing at least one of an oxygen atom, a sulfur atom and a nitrogen 
v atom as a hetero atom or a condensed ring thereof (e.g., thiophene, pyridine, furan, imidazole, piperidine, 
and morpholine), 



30 



-Si- 

. 3S I 

d-, 



(wherein d 6 and d 7 . which may be the same or different, each represents a hydrocarbon group or -0d 8 - 
40 (wherein d* represents a hydrocarbon group)), and a combination thereof. Suitable example of the 
hydrocarbon group represented by d G , d 7 or d 8 include those described for ds. 

Moreover, the binder resin (A) preferably contains from 1 to 20% by weight of a copolymerizabie 
component having a heat- and/or photo-curable functional group in addition to the copolymerizabie 
component represented by the general formula (I) (including that represented by the general formula (la) or 
45 (lb)) described above, in view of achieving higher mechanical strength. 

The term "heat- and/or photo-curable functional group" as used herein means a functional group 
capable of inducing curing reaction of a resin on application of at least one of heat and light 

Specific examples of the photo-curable functional group include those used in conventional light- 
sensitive resins known as photocurable resins as described, for example, in Hideo Inui and Gentaro 
so Nagamatsu, Kankosei Kobunshi, Kodansha (1977), Takahiro Tsunoda, Shin-Kankosei Jushi, Insatsu Gakkai 
Shuppanbu (1981), G.E. Green and BP. Strak, J. Macro. Sci. Reas. Macro. Chem. , C 21 (2), pp. 187 to 273 
(1981-82), and C.G. Rattey, Photopolytnerization of Surface Coatings, A Wiley Interscience Pub. (1982). 

The heat-curable functional group which can be used includes functional groups excluding the above- 
specified acidic groups. Examples of the heat-curable functional groups are described, for example, In 
55 Tsuyoshi Endo, N etsukokasei Kobunshi no Seimitsuka, C.M.C. (1986), Yuji Harasaki, Saishin Binder Gijutsu 
Binran Chapter H Sogo Gijutsu Center (1985), Takayuki Ohtsu, Acryl Jushi no Gosei Sekkei to Shin- 
Yotoka'ihatsu, Chubu Kei-ei Kaihatsu Center Shuppanbu (1985), and Eizo Ohmori, Kinosei Acryl Kei Jushi, 
Techno System (1985). 
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Specific examples of the heat-curable functional group which can used include -OH, -SH, -NH 2 , -NHR3 - 
(wherein R 3 represents a hydrocarbon group, for example, a substituted or unsubsttuted aJkyl group having 
tan 1 to 10 carbon atoms (e.g., methyl, ethyl, propyl, butyl, hexyl, octyf decyl 2-ch'oroethy. 2- 
methoxyethyl, and 2-cyanoethyl), a substituted or unsubstituted cycloalkyl group having from 4 to 8 carbon 
atoms (e.g., cycioheptyl and cyclohexyl), a substituted or unsubstituted aralkyl group having from 7 to 12 
carbon atoms (e.g., benzyl, phenethyl, 3-phenylpropyl, chlorobenzyl, methylbenzyl, and ^ftoxybenzyl , 
and a substituted or unsubstituted aryl group (e.g., phenyl, tolyl, xylyl, chlorophenyl, bromophenyl, 
methoxyphenyl, and naphthyl)), 



A 

-CH-CH 2 , 



15 



30 



S 



A 



-CH-CH 2/ -N 



CH 2 

i 1 

CH 2 - 



-CONHCH 2 OR* (wherein FU represents a hydrogen atom or an alkyl group having from 1 to 8 carbon atoms 
as (e.g., methyl, ethyl, propyl, butyl, hexyl, and octyl), -N = C = O and 



e l e 2 
I I 
-C = CH 



(wherein ei and e 2 each represents a hydrogen atom, a halogen atom (e.g., chlorine and bromine) or an 
alkvl qroup having from 1 to 4 carbon atoms (e.g., methyl and ethyl)). 

Another examples of the functional group include polymerizable double bond groups, for example, 
35 CH 2 = CH-, CH 2 =CH-CH 2 -, 

0 CH, CH, 0 

J I i B 

CH,=CH-C-0-, CH 2 =C-C-0-, CH=CH-C-0-, 
2 fl 

o 



40 



CH 2 = CH-CONH-, 



45 



50 



CH 3 CH 3 O 

CH 2 =C-CONH-, CH=CH-CONH-, CH 2 =CH-0-C- r 



CH, 0 0 
ss CH 2 =C-0-C-, CH 2 =CH-CH 2 -0-C- f 

CH 2 =CH-NHCO-, CH 2 =CH-CH 2 -NHCO-, CH 2 =CH-S0 2 -. CH 2 = CH-C0-, CH 2 =CH-0-. and CH 2 = CH-S-. 
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In order to introduce at least one functional group selected from the heat- and/or photo-curable 
functional groups into the binder resin according to the present invention, a method comprising introducing 
the functional group into a polymer by high molecular reaction or a method comprising copolymerizmg at 
least one monomer containing at least one of the functional groups with a monomer corresponding to the 

s repeating unit of the general formula (I) (including that of the general formula (la) or (lb)) can be employed. 
The above-described high molecular reaction can be carried out by using conventionally known low 
molecular synthesis reactions. For the details, reference can be made to, e.g., Nippon Kagakukai (ed.), 
Shin-Jikken Kagaku Koza, Vol. 1 4, YuW Kagobutsu no Gosei to Hanno (I) to (V), Maruzen K.K. and Yosh.o 
Iwakura and Keisuke Kurita, H annosei Kobunshi . 

to Suitable examples of the monomers containing the functional, group capable of inducing heat- and/or 
photocurable reaction include vinyl compounds which are copolymerizable with the monomers correspond- 
ing to the repeating unit of the general formula (I) and contain the above-described functional group. More 
specifically, compounds similar to those described in detail hereinafter as the acidic group-containing 
components for the macromonomer (M) which contain further the above-described functional group in their 

15 substituent are illustrated. . . 

Specific examples of the heat- and/or photocurable functional group-containing repeating unit are set 
forth below but the present invention should not be construed as being limited thereto. In the following 
formulae, R n and a each has the same meaning as defined above; P, and P 2 each represents -H or -CH 3 ; 
R n 2 represents -CH = CH 2 or -CH 2 CH = CH 2 ; Ri 3 represents -CH = CH 2 , 



20 



25 



30 



CH 3 
I 

-C=CH 2 

or -CH = CHCH 3 ; Ru represents -CH=CH 2j -CH 2 GH = CH 2 , 



-C=CH 2 or ^^-CH=CH 2 ; 

Z represents S or O; T 3 represents -OH or -NH 2 ; d represents an integer of from 2 to 11; e represents an 
integer of from 1 to 11 ; f represents an integer of from 1 to 1 1 ; and g represents an integer of from 1 to 10. 



as integer 
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CONHCHiOH 
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i i 
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The resin (A) according to the present invention may further comprise other copolymerizabie monomers 
as copolymerizabie components in addition to the monomer corresponding to the repeating unit of the 
general formula (I) (including that of the general formula (la) or (lb)), and, if desired, the heat- and/or 
photocurable functional group-containing monomer. Examples of such monomers include, .n addrtion to 
methacrylic acid esters, acrylic acid esters and crotonic acid esters other than those represented by the 
general formula (1), a-olefins, vinyl or ally) esters of carboxylic acids (including, e.g.. acetic ac.d, propionic 
acid butyric acid, and valeric acid, as examples of the carboxylic acids), arylonitriie, methacrylonrtnle, v.nyl 
ethers itaconic acid esters (e.g., dimethyl itaconate, and diethyl itaconate), acrylamides, methacrylamides, 
styrenes (eg styrene, vinyltoluene. chlorostyrene, hydroxystyrene, N.N-dimethylaminomethylstyrene, 
methoxycarbonylstyrene, methanesulfonyloxystyrene, and vinylnaphthalene), and heterocyclic v.nyl com- 
pounds (e.g., vinylpyrrolidone, vinylpyridine, vinylimidazole, vinytthiophene, vinyiimidazoline, vinylpyrazoles, 
vinyldioxane, vinylquinoline, vinyltetrazole, and vinyloxazine). 

In such a case, the content of the other copolymerizabie monomers in the resin (A) «s preferably not 
more than 30% by weight. . 

The resin (A) according to the present invention, in which the specific acidic group is bonded to only 
one terminal of the polymer main chain, can easily be prepared by an ion polymerization process, in wh.ch 
a various kind of a reagent is reacted at the terminal of a living polymer obtained by conventionally known 
anion polymerization or cation polymerization; a radical polymerization process, in which radical polymenza- 
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tion is performed in the presence of a polymerization initiator and/or a chain transfer agent which contains 
the specific acidic group in the molecule thereof; or a process, in which a polymer having a reactive group 
(for example, an amino group, a halogen atom, an epoxy group, and an acid halide group) at the terminal 
obtained by the above-described ion polymerization or radical polymerization is subjected to a high 

5 molecular reaction to convert the terminal reactive group to the specific acidic group. 

For the details, reference can be made to, e.g., P. Dreyfuss and. FL P. Quirk, Encycl. Polym. Sci. Eng. , 
Vol. 7, p. 551 (1987), Yoshiki Nakajb and Yuya Yamashita, Senryo to Yakuhin , Vol. 30, f p. 232 (1985), Akira 
Ueda and Susumu Nagai, Kagaku to Kogvo , Vol. 60, p. 57 (1986) and literature references cited therein. 
Specific examples of the chain transfer agent to be used include mercapto compounds containing the 

70 acidic group or the reactive group capable of being converted to the acidic group (e.g., thioglycolic acid, 
thiomaiic acid, thiosaiicyclic acid, 2-mercaptopropionic acid, 3-mercaptbpropionic acid, 3-mercaptobutyric 
acid, N-(2-mercaptopropionyl)glycine, 2-mercaptonicotinic acid, 3-|>l-(2-rhercaptoethyl)carbarnoyl]propionic 
acid, 3-[N-(2-mercaptoethyl)amino]propionic acid, N-(3-mercapto-propionyf)alanine, 2-mercaptoethanesul- 
fonic acid, 3-mercaptopropanesulfonic acid, 4-mecaptobutanesulfonic acid, 2-mercaptoethanol, 3-mercapto- 

75 1 ,2-propanediol, 1 -mercapto-2-propanol, S-mercapto-a-butanol, mercaptophenol, 2-mercaptoethylamine, 2- 
mercaptoimidazole, 2-mercapto-3-pyridinol, 4-(2-mercaptoethyioxycarbonyi) phthalic anhydride, 2-rnercap- 
toethylphosphonic acid, and monomethyl 2-mercaptoethylphosphonate), and alkyl iodide compounds con- 
taining the acidic group or the acidic group-forming reactive group (e.g., iodpacetic acid, iodopropionic acid, 
2-iodoethanol, 2-iodoethanesulfonic acid, and 3-iodopropanesulfonic acid). Preferred of them are mercapto 

20 compounds. 

Specific examples of the polymerization initiators containing the acidic group or the reactive group 
include 4,4 ? -azobis(4-cyanovaieric acid), 4,4'-azobis(4-cyanovaleric chloride), 2,2'-azobis(2-cyanopropanol), 
2,2'-azobis(2-cyanopentancl), 2,2 , -azobis[2-methyl-N-(2-hydroxyethyl)propionamide] J 2,2 , -azobis{2-methyi- 
N-fl.l-bis^ydroxymethyO-a-hydroxyethyilpropionamide}, 2,2 T -azobis{2-[1-(2-hydroxyethyl)-2-imidazoIin-2- 
25 yI]propane}, 2,2 , -azobis[2-{2-imidazolin-2-yl)propane] 1 and 2^ , -azobis[2-(4,5,6 t 7-tetrahydro-1 H-1 ,3-diazepin- 
2-y!)-propane]. 

The chain transfer agent or polymerization initiator is usually used in an amount of from 0.5 to 15 parts 
by weight, preferably from 2 to 10 parts by weight, per 100 parts by weight of the totaJ monomers. 

Now, the resin (B) will be described in detail with reference to preferred embodiments below. 
30 The mono-functional macromonomer (M) which can be employed in the resin (B) according to the 
present invention is described in greater detail below. 

The acidic group contained in a component which constitutes the A block of the macromonomer (M) 
includes -P0 3 H 2j -COOH, -S0 3 H, a phenolic hydroxy group, 



II 

-P-OH 

! 

R 

40 

(R represents a hydrocarbon group or OR* (wherein R ? represents a hydrocarbon group)), and a cyclic acid 
anhydride-containing group, and the preferred acidic groups are -COOH, -SO3H, a phenolic hydroxy group 
and 

O 
1 

-P-OH. 



The 



55 



24 



BNSDOCID: <EP 0440226A2J_> 



EP 0 440 226 A2 



-P-OH 
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group and the cyclic acid anhydride-containing group each has the same meaning as specifically described 
tata resin (A) above. Also, the compounds containing a phenolic hydroxy group are selected from the 
romnounds containinq -OH group as specifically described in the resin (A) above. 

T component containing the specific acidic group may ^J^^JSSl 

^mSc hit est»s laconic half amides, crew* add, 2-alkenyttartoxyilc apds (e.g., 2-pen»n«c 
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Q 2 



CH. Z = C ■ 0 

| II 
C00(CH 2 )n0-P-0CzH s 

OH 
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Qz 
I 

CH 2 = C J! 
| II 
COO(CH 2 )nO-P-C 2 H s 

20 I 

OH 
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(a-26) 



.CH.^CH-4-.CH.-^O-P-OH- 
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(a-27) 
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OH 



45 



OH 



II 

CH , = CH CK, -ij- COO (Clh) .0 - f - OH 
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(a-28) 
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CH. 2 = C 
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O-P-OH 

I 

OH 



(a-29) 



Q 2 
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NHCOO(CH 2 )nO-P- 
OH 
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CH 3 



CONHCO0(CH 2 ) 2 O-P-OH 
10 OCzHs 



(a-42) \ 

75 • V /OH 



CH; 
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(a-43) 

CH 2 '=CH 
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CONH 
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CH 2 = CH 
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CONH— <^-COOH 
OH 



(a-45) 

40 0 
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CONH— {(J) 

45 OH 
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S5 components include the components W^^.^J^bly from 0 to 50% by .eight, and 



the A block. 
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Now, the polymerizable component constituting the B block in the mono-functional macromonomer (M) 
of the graft type copolymer (resin (B)) used in the present invention will be explained in more detail below. 

The components constituting the B block in the present invention include at least a repeating unit 
represented by the general formula (II) described above. 
5 In the general formufa (II), Xi represents -C00-, -0C0-, 

-eCH 2 ^— -0C0-, -fCH 2 i Tr -C00- 
70 (wherein ti and lz each represents an integer of from 1 to 3), -0-, -S0 2 -, -CO-, 

^23 ^23 
75 -CON- , -S0 2 N- . , 

-C0NHC0O-, -CONHCONH-, or 




(wherein R23 represents a hydrogen atom or a hydrocarbon group). 

25 Preferred examples of the hydrocarbon group represented by R23 include an alkyl group having from 1 
to 18 carbon atoms which may be substituted (e.g., methyl, ethyl, propyl, butyl, pentyl, hexyi, heptyl octyl, 
decyl, dodecyl, hexadecyl, octadecyl, 2-chloroethyl, 2-bromoethyl, 2-cyanoethyl, 2-methoxycarbonylethyl, 2- 
methoxyethyl, and 3-bromopropyi), an aikenyl group having from 4. to 18 carbon atoms which may be 
substituted (e.g., 2-methyM-porpenyl, 2-butenyl, 2-pentenyl, 3-methyl-2-pentenyi, 1-penteny!, 1-hexenyI, 2- 

30 hexenyl, and 4-methyl-2-hexcenyl), an araikyl group having from 7 to 12 carbon atoms which may be 
substituted (e.g., benzyl, phenethyl, 3-pheny I propyl, naphthylmethyl, 2-naphthylethyl, chlorobenzyl, 
bromobenzyl, methylbenzyl, ethylbenzyl, methoxy benzyl, dimethylbenzyl, and dimethoxybenzyl), an ai- 
icyclic group having from 5 to 8 carbon atoms which may be substituted (e.g., cyclohexyl, 2-cycIohex- 
ylethyl, and 2-cyciopentyIethyl), and an aromatic group having from 6 to 12 carbon atoms which may be 

35 substituted (e.g., phenyl, naphthyl, tolyl, xylyl, propylphenyl, butylphenyl, octylphenyl, dodecylphenyl, 
methoxyphenyi, ethoxyphenyl, butoxyphenyl, decyloxy phenyl, chlorophenyl, dichlorophenyj, bromophenyi, 
cyanophenyl; acetylphenyl, methoxycarbonylphenyi, ethoxycarbonylphenyl, butoxycarbonylphenyj, ac- 
etamidophenyi, propioamidophenyl, and dodecyloylamidophenyl). 

In the general formula (II), R21 represents a hydrocarbon group, and preferred examples thereof include 

40 those described for R23. When X 1 represents 

45 

in the general formula (U), R21, represents a hydrogen atom or a hydrocarbon group. 
When X1 represents 

the benzene ring may further be substituted. Suitable examples of the substituents include a halogen atom 
(e.g., chlorine, and bromine), an alkyl group (e.g., methyl, ethyl, propyl, butyl, chlorcmethyi, and methox- 
55 ymethyi), and an alkoxy group (e.g., methoxy, ethoxy, propoxy, and butoxy). 

In the general formula (II), bi and b 2 , which may be the same or different, each preferably represents a 
hydrogen atom, a halogen atom (e.g., chlorine, and bromine), a cyano group, an alkyl group having from 1 
to 4 carbon atoms (e.g., methyl, ethyl, propyl, and butyl), -COOR 2 + or -C00R 2 * bonded via a hydrocarbon 

36 
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u •„ r presents a hydrocarbon group (preferably an alky I group having 1 to 18 carbon 
ST* T2«T*Z^ 4 to 18 carbon atoms/an aralky. group having 7 to 12 carbon atoms an 
TX^Xl, 8 carbon atom, or an ary, group 

group, an ethylene group, and a propylene group. - C H 2 0C0- -CH 2 COO-, -0-, 

More preferably, in the general formula (II), X, represents -COO-, -OCO , CH 2 OOU 

-CONH-, -S0 2 HN- or 

^The B block which Is constituted separately from the block A which is composed of the P*mM»* 

AB biook oopoly™, in which a poly**** d°*lo bond group « ™ ^ 

general formula (IV): 



20 



25 



30 



35 



40 



45 



b 5 b 5 



CH=C < IV ) 
I 

50 X,- 



wherein Xa has the same meaning as X, defined in the general formula (.1) and b 5 and b 6 which may be 
^ ame or different, each has the same meaning as b, and b 2 defined in ^^^^ (|V) 
Specific examples of the polymerizable double bond group represented by the general formula (IV) 



55 

include 
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10 



15 



20 



CH 3 O 



CH 3 O 



CH 2 COOCH 3 



CH,=C 
2 I 

o=c-o- 



CH- 

.I J 



CH 2 =CH-C-0- , CH 2 =C C-O-, CH=CH-C-0-, 

CA 
I 

CH 2 =G , CH 2 =CH-CONH-, 



o=c-o- 



CH, 



I 



CH 2 =C-C0NH- , CH=CH-CONH- , 

0 ' • 



CH 2 =CH-0-C-, 
CN 0 



CH 2 =CH-CH 2 -0-C- , CH 2 CH-0- , CH 2 =C-CH 2 -C-0- , 

C00CH 3 0 O 

\ II jf^y ii 

CH 2 =C CH 2 -G-0~, CH 2 =CH-Vj^ , CH 2 =CHfCH 2 t 2 — C-0-, 



25 



CH 2 =CH-C0- and CH 2 =CHfCH 2 t 2 -0-C- . 



30 The macromonomer (M) used in the present invention has a structure in which a polymerizable double 

bond group preferably represented by the general formula (IV) is bonded to one of the terminals of the B 

block either directly or through an appropriate linking group. 

The linking group which can be used includes a carbon-carbon bond (either single bond or double 

bond), a carbon-hetero atom bond (the hetero atom includes, for example, an oxygen atom, a sulfur atom, a 
3S nitrogen atom, and a silicon atom), a hetero atom-hetero atom bond, and an appropriate combination 

thereof. 

More specifically, the bond between the polymerizable double bond group and the terminal of the B 
block is a mere bond or a linking group selected from 



40 



J25 

tct 



45 



50 



^26 



(wherein R 2 s and R 2 s each represents a hydrogen atom, a halogen atom (e.g., fluorine, chlorine, and 
bromine), a cyano group, a hydroxy! group, or an aikyl group (e.g., methyl, ethyl, and propyl), -(CH = CH>, 



55 
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70 



75 



o f 



-C-, -S-, -C-,' -N-, "COO-, -C-, 



-S0 2 -, . -CON-,. 



R 27 
27 o 

V27 



-SO„N-, -NHCO0-, -NHCONH- and -Si- 
I 

R ' R 28 

^27 



as defined for fe, in the general formula (II) described ab0 ^' * ^ £ 10 * CO p 0 |ymerizabiiity 
,f the weight average molecular weight of the ^Z?^ ^^ the effect of improving 
. with other monomers is undesira ^ -duced- ^^^uid be small. Accordingly, the macro- 
electrophotographic characterist.cs of the light sensitive • 3 

m e oZ P er m Preferably has a weight average moleou = t of * ^OJ. & 

The macromonomer (M) used .n the ^Jlj £ od comprising previously protecting 
synthesis method. More specifically, rt can be produced by fine ^ ^ ^ 

a the acidic group of a monomer correspond.ng to fine polyme ^ known living 

group to form a functional group ^-^^ 

polymerization reaction, for example an ion ^^T^^ or a hydrogen iodide/iodine system, a 
alky, lithiums. Frthium diisopropylam.de. and ^^^Z^ or a 9 gr0 up transfer polymeriza- 
photopolymerization reaction using a porphynn •J™^, of £ resu ,ting living polymer 

» 8,8 s d ir;. 5 * w » «*»» 



40 



50 



55 



39 



RMSnnClD: <EP 0440226A2 I > 




BNSDCC1D: <EP 0<U022SA2_I_> 



EP 0 440 226 A2 



10 



15 



20 



25 



30 



35 



40 



45 




U-l 
O 

cu 

rtj 
o 

G 
•H 



rs 

m U 
W It 
U — O 

o 
o 

IN 

« 
u 

« w 
o— u 

a 
o 
o 
o 
u 
i 



U-l 

0 
CU 

01 

m 

o 



« 





n 




u 


e 


8 


a — 


a 


i 




-4CH 




XI 





en 



c o 
4- o 
a — u 

i 

w 
o 

1 



c o 

> 4J 

o a 

e * 

n CU CU 



50 



O 

o 
a 
i 

j-i 
o 

u-4 

Q* 

O 

cn 

cu 
> 

-u 

a 
cu 
jj 
Q 



c 
















CU 




03 




CD 








P4 




01 




•H 




1 




I ■* 








U UJ 
















CU 




w uj 




W- i j_4 
















UJ UJ 




_J_J _jj 




*H U-l 




i— • rrt 




1— « »— 

-J J-H 








o*j CO 




l—i w 




•H QJ 








fd — ' 












ni r* 

UJ J-» 




1. rtt 




















O 








U 




Us 




£*, d) 












CU r— 1 




U 




















o 




C/l H 




i » 

-U 




J— • 

c 




/It rrt 
UJ ><J 


-H 


cn 


c 


QJ U-l 




u 0 






cn 


cu 6 




u u 


-H 


O 


-U 


Z U-l 


rtj 


1 


0) 


XI CU 


CU 


1 JZ 


a) 


= 4J 






The livino oolvmer can be easily synthesized according to synthesis methods as described e.g . In P. 
The living polymer can w b y y Anderson, G.D. Andrews et al, Macromolecules , 14, 

55 Lutz. P. Masson et al Pdyra BulL. 2- 79(1984) B.a person. _ 
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Soc M 109, 4737 (1987), Teizo Aida and Shohei Inoue, Yuki Gosei Kagaku (Organic Synthesis Chemistry) , 
400^71985), and D.Y. Sogoh, W.R Hertler et al, Macromolecules , 20, 1473 (1987). 
~ in order to introduce a polymerizable double bond group into the terminai of the living polymer, a 
conventionally known synthesis method for macromonomer can be employed. 

5 ' For details, reference can be made, for example, to P. Dreyfuss and R.P. Quirk, Encycl. Polym. Sci. 
Eng., 7, 551 (1987), P.F. Rempp and E Franta, Adu., Polym. Sci., 58, 1 (1984), V. Percec, AppL Polym. 
ScP 2§5 95 (1984), R. Asami and M. Takari, Makromol. Chem. Suppl. , 12, 163 (1985), P. Rempp et al., 
KSfaomol. Chem. Suppl., 8, 3 (1984), Yushi Kawakami, Kogaku Kogyo , 38, 56 (1987), Yuya Yamashita, 
Kobunshi 3l7988Ti982)rShiro Kbbayashi, Kobunshi, 30, 625 (1981), Toshinobu Higashimura, Nippon 

w S ecchaku i^okaishi , 18, 536 (1982), Koichi Itoh, Kobunshi Kako, 35, 262 (1986), Kishiro Higashi and 
Takashi Tsuda, Kino Zairyo , 1987 , No. 10, 5, and references cited in these literatures. 

Also, the protectaTof the specific acidic group of the present invention and the release of the 
protective group (a reaction for removing a protective group) can be easily conducted by utilizing 
conventionally known techniques. More specifically, they can be performed by appropriately selecting 

is methods as described, e.g., in Yoshio Iwakura and Keisuke Kurita, Hannosei Kobunshi (Reactive Polymer) , 
published by Kodansha (1977), T.W. Greene, Protective Groups in Organic Synthesis , published by John 
Wiley & Sons (1981), and J.F.W. McOmie, Protective Groups in Organic Chemistry , Plenum Press, (1973), 
as well as methods as described in the above references. 

Furthermore, the A8 block copolymer can be also synthesized by a photoinfeter polymerization method 

20 using a dithiocarbamate compound as an initiator. For example, the block copolymer can be synthesized 
according to synthesis methods as described, e.g., in Takayuki Otsu, Kobunshi (Polymer) , 37, 248 (1988), 
Shunichi Himori and Ryuichi Ohtsu, Polym. Rep. Jap. 37, 3508 (1988), JP-A-64-111, and JP-A-64-26619. 

The macromonomer (M) according to the present invention can be obtained by applying the above 
described synthesis method for macromonomer to the AB block copolymer. 

25 Specific examples of the macromonomer (M) which can be used in the present invention are set forth 
below, but the present invention should not be construed as being limited thereto. In the following formulae, 
Cb. CU and Qs each represents -H, -CH 3 or -CH 2 C00CH 3 ; Qs represents -H or -CN 3 ; Rai represents 
-C n rWi (wherein n represents an integer of from 1 to 18), 



30 



35 (wherein t represents an integer of from 1 to 3), 



40 



50 




55 



(wherein X represents -H, -CI, -Br, -CH 3 , ;OCH 3 or -COCH 3 ) or 

(wherein p represents an integer of from 0 to 3); R 32 represents -C q H 2q+1 (wherein q represents an integer 
of from 1 to 8) or 

Yi represents -OH, -COOH, -S0 3 H, 
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0 
II 

-O-P-OH 
I 

•OH 



or 



70 



JS 



Y 2 represents -COOH, -S0 3 H, 



20 



25 



or 



30 



-0-P-OCH 3 ; 

I 

OH 

0 
II 

-O-P-OH 
I 

OH 



35 



r represents an integer of from 2 to 12: 



01-1) 



-O-P-OCH,; 
I 

OH 

; s represents an integer of from 2 to 6; and -b- is as defined above. 



40 



83 

CH 2 = C r 64 " As 

CO0CH z CHCH z OOC-HcH 2 -C-^-b-tCH 2 -C + 



45 



OH 



COOR 



3 1 



COGH 



(H-2) 



50 



a, 
I 

CH 2 = C 

C00(CH 2 )-r-0OC 



55 



-(CH 2 -C-)-b-fCH 2 -C -)— 

I I 

CO0R 31 COOH 
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01-3) 
CHz = C 




CH; 



Q4 



9s -, 



-(CH 2 -C-i-b-eCH 2 -C -)— 

■ I I 

C00R 31 C00H 



01-4) 

CH 2 = C 

C00(CH 2 hr 



94 fis 

-{CH 2 -C-)-b-fCH 2 -C 

I I' ' 

COORs, COOH 



(H-5) 



CH 2 = C 

COO(CH 2 ) 2 NHCOO(CH 2 ) 



CH 2 -C-)-b-(CH 2 -C + 
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(M-6) 



CH 2 =C 



C0NHC00 (CH 2 ) 



CH 2 -C-}-b-4CH 2 -C4- 



COOR 3 



C0O(CHz>t-COOH 



(M-7) 

a* 

i 

CHz = C 



COOR 



3 1 



COOH 



(M-8) 



CH; 



8< 



COO(CH»H-N-C-S 
I 

R 3 2 



CHz-C^-b-4CH 2 -C-> 



COOR 



3 1 



C00(CH 2 >t-Y2 
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(M-9) 



70 



75 



20 



25 



CH 2 = C 




CH; 



COOH 



H 3 C-Si— 

I 

CH 3 

(rl-10) 

I 

CH 2 = C 

COO 



COOR 3 ! CH 2 C00H 



96 




COOH 



30 



35 



40 



(M-ll) 

CH 2 = C 94 Q 5 

"-CH 2 0--<CH 2 -C-3-b-(CH 2 -C -j COOH 

COOR31 COO(CH 2 HOCoVO)-COOf! 
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50. 
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(H-12) 
CH 3 
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CH = GH 

C00(CH 2 >-r 



a 



-£CH 2 -C4-b-fCH 2 -C 4- 

C00R 3 , C00(CH 2 hr-Y 2 



(M-13) 
CH 2 = CH-CHzOOC 



a 4 }" - 

;CH 2 -C4-b-(CH 2 -C4- 
COOR>. COOH 



(M-14) 
CH 2 = C 




CH 



l 

COOR 31 CH 2 COOH 



(11-15) 
CH 2 = CH 



a* 



CHzCOO (CHzhr 



<CH 2 -C4-b -(CHz-C 4 




CH 3 



COO(CHjH"Y« 
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B 4 



CH 2 -C-*-b-fCH 2 -C -* 



C00R 3 , 



10 




The monomer copolymerizable with the macromonomer (M) described above is preferably selected 
from those represented by the general formula (III) described above. In the general formula (III), b3, b^, X 2 
is and R22 each has the same meaning as defined for bi, b2, X1 and R21 in the general formula (II) as 
described above. Specifically, b3 and b+ each represents a hydrogen atom, a halogen atom, a cyano group, 
a hydrocarbon group, - COOR 24 / or -CQOR2' bonded via a hydrocarbon group (wherein R24' represents a 
hydrocarbon group); X 2 represents -COO-, -OCO, 

20 — f-CH.i -OCO-, 

£1 1 

-COO-, -OCO-, 



25 



(wherein In and ti 2 each represents an integer of from 1 to 3), -0-, -S0 2 , -CO-, 



30 



35 



,23 



^23' 



-CON- , -S0 2 N- 
(wherein R 23 ' represent a hydrogen atom or a hydrocarbon group), -CONHCOO-, -CONHCONH-, or 



40 



<5> 

and R22 represents a hydrocarbon group, provided that when X 2 represents 

<5- 



R22 represents a hydrogen atom or a hydrocarbon group. More preferably, b3 represents a hydrogen atom, 
b+ represents a methyl group, and X 2 represents -COO-. 

50 In the resin (B) used in the present invention, a ratio of the A block to the B block In the macromonomer 
(M) preferably ranges from 1 to 30/99 to 70 by weight The content of the acidic group-containing 
component in the resin (B) is preferably from 0.1 to 20% by weight, more preferably from 0.5 to 10% by 
weight. A ratio of the copolymerizable component having the macromonomer (M) as a repeating unit to the 
copolymerizable component having the monomer represented by the general formula (HI) as a repeating 

55 unit ranges preferably from 1 to 60/99 to 40 by weight, more preferably 5 to 50/95 to 50 by weight 

The binder resin (B) according to the present invention can be produced by copolymerization of the 
corresponding mono-functional polymerizable compounds in the desired ratio. The copolymerization can be 
performed using a known polymerization method, for example, solution polymerization, suspension poly- 
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10 



15 



20 



25 



prepL a copolymer soMon. The solution Is ted or actta^a poo »lwn, ^ y ^ ^ 

conventionally used as a binder resm for e'ectrophoto^aph^ I gh rf such 
combination with the above described binder resm ^^LmoT^^ZUg, Nos. 8 and 9 to 12, 
resins are described, for example, in Harum, Miyamoto and H^toh*^ Tato^mag_g. 
19 78 and Ryuji Kurita and Jiro Ishiwata, K*«»jgg"£ ^^Hviny. ch.oride copolymer, a 
Specific examples thereof include an olefin polymer an olefin ' copol y mer> a n ally) alkanoate 

vinylidene chloride, copolymer, a vinyl alkanoate P^^^^ ^ ren e and styrene 

polymer, an ally! alkanoate copolymer, a ^^^reJ^^^ 

derivative copolymer, a butadiene-styrene copolymer J^Swi* copolymer, an alkyl 

rated carboxylic acid ester copolymer, an acrylonrmle copolymer a me ™ . y , ^ 
viny , ether ^ er. iteconic 
copolymer, a styrene-acrylic acid ester copolymer, a y _ . acrylamide copolymer, a 

acid diester polymer and coolymer. a male ' c fi ^ h ^ 

methacrylamide copolymer, a hydroxy group-modified ^J^^^ buty ^ resin , . polyvinyl 
an amide resin, a hydroxy group- and carboxy acid ester 

acetal resin, a cyclized rubber-methacryl.c ac.d este ~P°^ ^°£L in atom (examples of the 
copolymer, a copolymer having a heterocyd.c 9^P ^fSxane ring, a dioxolan ring, a 

heterocyclic ring are a furan ring, a tetrahydrofuran ^^JT^',,^ an epoxy resin. 

iac ~rs^ r 3o% by wei9M 

b " resin (B) is not partly rioted, but ranges preferably from 5 to 

50/95 to 50 by weight, more preferably ^ 10to h ~ preS ent invention includes zinc 

pJS 5£ per ,00 par* by v,e< g h« 0. the ^^^^Sn.oo. Examples o, « 

example, in Harumi Miyamoto and Hidehiko T ^*^£^*£ * 2 97 (1 980). Yu]THiFiiiki 

include those described, for example, in F.M. Hammer ■ II£ i** ^gp; HiOSnTTiKMS. 

nm or more, i.e., from the near mfrared region to the f^red regton jp.A-57-46245, JP-A-56- 

^e^SSsSI' mlteriaVof present invention is particularly excellent in that the performance 
prop^eite noSeTo variation even when combined with various kinds of sensing dye, 
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If desired, the photoconductive layer may further contain various additives commonly employed in 
conventional electrophotographic light-sensitive layer, such as chemical sensitizers. Examples of such 
additives include electron-accepting compounds (e.g., halogen, benzoquinone, chloranil, acid anhydrides, 
and organic carboxylic acids) as described in the abovementioned Imaging, 1973 , No. 8, 12; and 
polyaryialkane compounds, hindered phenol compounds, and p-phenylenediamine compounds as described 
in Hiroshi Kokado et al„ Saikin-no Kododen Zairyo to Kankotai no Kaihatsu Jitsuyoka , Chaps. 4 to 6, Nippon 
Kagaku Joho K.K. (1986)- 

The amount of these additives is not particularly restricted and usually ranges from 0.0001 to 2.0 parts 
by weight per 100 parts by weight of the photoconductive substance. 

The photoconductive layer suitably has a thickness of from 1 to 100 /un, preferably from 10 to 50 /xm ? 

In cases where the photoconductive layer functions as a charge generating layer in a laminated light- 
sensitive material composed of a charge generating layer and a charge transporting layer, the thickness of 
the charge generating layer suitably ranges from 0.01 to 1 ?rn, particularly from 0.05 to 0.5 ^m. 

If desired, an insulating layer can be provided on the light-sensitive layer of the present invention. When 
the insulating layer is made to serve for the main purposes for protection and improvement of durability and 
dark decay characteristics of the light-sensitive material, its thickness is relatively small. When the insulating 
layer is formed to provide the light-sensitive material suitable for application to special electrophotographic 
processes, its thickness is relatively large, usually ranging from 5 to 70 /im, particularly from 10 to 50 /im. 

Charge transporting material in the abovedescribed laminated light-sensitive material include polyvinyl- 
carbazole, oxazole dyes, pyrazoiine dyes, and tri phenyl methane dyes. The thickness of the charge 
transporting layer ranges from 5 to 40 ^m, preferably from 10 to 30 fim. 

Resins to be used in the insulating layer or charge transporting layer typically include thermoplastic and 
thermosetting resins, e.g., polystyrene resins, polyester resins, cellulose resins, polyether resins, vinyl 
chloride resins, vinyl acetate resins, vinyl chloride-vinyl acetate copolymer resins, polyacrylate resins, 
polyolefin resins, urethane resins, epoxy resins, melamine resins, and silicone resins. 

The photoconductive layer according to the present invention can be provided on any known support In 
general, a support for an electrophotographic light-sensitive layer is preferably electrically conductive. Any 
of conventionally employed conductive supports may be utilized in the present invention. Examples of 
usable conductive supports include a substrate (e.g., a metal sheet paper, and a plastic sheet) having been 
rendered electrically conductive by, for example, impregnating with a low resistant substance; the ab- 
ovedescribed substrate with the back side thereof (opposite to the light-sensitive layer side) being rendered 
conductive and having further coated thereon at least one layer for the purpose of prevention of curling; the 
above-described substrate having provided thereon a water-resistant adhesive layer; the above-described 
substrate having provided thereon at least one precoat layer; and paper laminated with a conductive plastic 
film on which aluminum is vapor deposited. 

Specific examples of conductive supports and materials for imparting conductivity are described, for 
example, in Yukio Sakamoto, Penshishashin , 14, No. 1, pp. 2 to 11 (1975), Hiroyuki Moriga, Nyumon 
Tokushushi no Kagaku, Kobunshi Kankokai (1975), and M.F. Hoover, J, Macromol. Sci. Chem. , A-4(6), pp. 
1327 to 14170970). 

In accordance with the present invention, an electrophotographic light-sensitive material which exhibits 
excellent electrostatic characteristics and mechanical strength even under severe conditions. The elec- 
trophotographic light-sensitive material according to the present invention is also advantageously employed 
in the scanning exposure system using a semiconductor laser beam. 

The present invention will now be illustrated in greater detail with reference to the following examples, 
but it should be understood that the present invention is not to be construed as being limited thereto. 

SYNTHESIS EXAMPLE A-1 
Synthesis of Resin (A-1) 

A mixed solution of 96 g of benzyl methacryiate, 4 g of thiosalicylic acid, and 200 g of toluene was 
heated to 75* C in a nitrogen stream, and 1.0 g of 2,2'-azobisisobutyronitriie (hereinafter abbreviated as 
AlBN) was added thereto to effect reaction for 4 hours. To the reaction mixture was further added 0.4 g of 
AlBN, followed by reacting for 2 hours, and thereafter 0.2 g of AlBN was added thereto, followed by 
reacting for 3 hours with stirring. The resulting copolymer (A-1) had a weight average molecular weight 
(hereinafter simply referred to as Mw) of 6.8x1 0 3 . (A-1): 
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Synthesis of Resins (A-2) to (A-13) 
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55 SYNTHESIS EXAMPLES A-14 TQ A-24 
Synthesis of Resins (A-14) to (A-24) 
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Resins (A) shown in Table 2 below were synthesized under the same reaction conditions ^ described 
with 150 g of toluene and 50 g of isopropanol, respectively. 
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55 SYNTHESIS EXAMPLE A-25 



Synthesis of Resin (A-25) 
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as "ACV") was added thereto, followed by reacting with shrnng for 5 hours_Then 1 g ™£ 



of 7.5x1 0 3 . 
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SYNTHESIS EXAMPLE A-26 
25 Synthesis of Resin (A-26) 



aZed o stand to room temperature with stirring. Then, the Dy 
"re to obtain 18 g of the copolymer having a weight average molecular we,ght of 6.5x103. 
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SYNTHESIS EXAMPLE A-27 

50 

Synthesis of Resin (A-27) 

a • a .nhrtinn of 95 a of n-butyl methacrylate, 4 g of thioglycolic acid, and 200 g of toluene was 
heat^to 75- cTn t e trean^nd 1.0 g^of ACV was added thereto to effect reaction for 6 hour. 
55 ThJn, 0 4 g of AiBN was added thereto, followed by reacting for 3 hours. The resuiting copolymer had a 
weight average molecular weight of 7.8x1 0 3 . 
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SYNTHESIS EXAMPLE M-1 
20 Synthesis of Macromonomer (M-1) 

A mixed solution of 10 g of triphenylmethyl methacrylate, and 200 g of toluene was sufficiently 
degassed in a nitrogen stream and cooled to -20* C. Then, 0.02 g of 1.1-diphenylbutyi lithium was added to 
the mixture, and the reaction was conducted for 10 hours. Separately, a mixed solution of 90 g of ethyl 
methacrylate and 100 g of toluene was sufficiently degassed in a nitrogen stream and the resulting mixed 
solution was added to the above described mixture, and then reaction was further conducted for 10 hours. 
The reaction mixture was adjusted to 0* C, and carbon dioxide gas was passed through the mixture in a 
flow rate of 60 ml/min for 30 minutes, then the polymerization reaction was terminated 

The temperature of the reaction solution obtained was raised to 25 C under stirring, 6 g of 2- 
hydroxyethyl methacrylate was added thereto, then a mixed solution of 10 g of dicyclohexylcarbodumide, 
0.2 g of 4-N,N-dimethyiaminopyridine and 30 g of methylene chloride was added dropwise thereto over a 
period of 30 minutes, and the mixture was stirred for 3 hours. 

After removing the insoluble substances from the reaction mixture by filtration, 10 ml of an ethanol 
solution of 30 % by weight hydrogen chloride was added to the filtrate and the mixture was stirred for one 
hour Then, the solvent of the reaction mixture was distilled off under reduced pressure until the whole 
volume was reduced to a half, and the mixture was reprecipitated from one liter of petroleum ether. 

The precipitates thus formed were collected and dried under reduced pressure to obtain 56 g of 
Macromonomer (M-1) shown below having an Mw of 6.5 x 10 3 . 
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Synthesis of Macromonomer (M-2) 
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70 



A mixed solution of 5 g of benzyl methacrylate, 0.01 g of (tetraphenyl porphynate) aluminum methyl, 
and 60 g of methylene chloride was raised to a temperature of 30* C in a nitrogen stream. The mixture was 
irradiated with light from a xenon lamp of 300 W at a distance of 25 cm through a glass filter and the 
reaction was conducted for 12 hours. To the mixture was further added 45 g of butyl methacrylate, after 
similarly light-irradiating for 8 hours, 5'g of 4-bromo-methylstyrene was added to the reaction mixture 
followed by stirring for 30 minutes, then the reaction was terminated. Then, Pd-C was added to the reaction 
mixture, and a catalytic reduction reaction was conducted for one hour at 25 C. 

After removing insoluble substances from the reaction mixture by filtration, the reaction mixture was 
reprecipitated from 500 ml of petroleum ether and the precipitates thus formed were collected and dried to 
obtain 33 g of Macromonomer (M-2) shown below having an Mw of 7 x 10 3 . 
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SYNTHESIS EXAMPLE M-3 
Synthesis of Macromonomer (M-3) 

A mixed solution of 20 g of 4-vinylphenyl-oxytrimethylsilane and 100 g of toluene was sufficiently 
degassed in a nitrogen stream and cooled to 0*C. Then, 0.1 g of 1,1-diphenyl-3-methylpentyl lithium was 
added to the mixture followed by stirring for 6 hours. Separately, a mixed solution of 80 g of 2^hloro-6- 
methylphenyl methacrylate and 100 g of toluene was sufficiently degassed in a nitrogen stream and the 
resulting mixed solution was added to the above described mixture, and then reaction was further 
conducted for 8 hours. After introducing ethylene oxide in a flow rate of 30 ml/min into the reaction mixture 
for 30 minutes with vigorously stirring, the mixture was cooled to a temperature of 15 C, and 8 g of 
methacrylic chloride was added dropwise thereto over a period of 30 minutes, followed by stirring for 3 
hours. 

Then, to the reaction mixture was added 10 ml of an ethanol solution of 30% by weight hydrogen 
chloride and, after stirring the mixture for one hour at 25* C, the mixture was reprecipitated from one liter of 
petroleum ether. The precipitates thus formed were collected, washed twice with 300 ml of diethyl ether and 
dried to obtain 55 g of Macromonomer (M-3) shown below having an Mw of 7.8 x 10 3 . 
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SYNTHESIS EXAMPLE M-4 



Synthesis of. Macromonomer (M-4) 

25 A mixed solution of 15 g of triphenylmethyl acrylate and 100 g of toluene was sufficiently degassed in a 
nitrogen stream and cooled to -20 *C. Then, 0.1 g of sec-butyl lithium was added to the mixture, and the 
reaction was conducted for 10 hours. Separately, a mixed solution of 85 g of styrene and 100 g of toluene 
was sufficiently degassed in a nitrogen stream and the resulting mixed solution was added to the above 
described mixture, and then reaction was further conducted for 12 hours. The reaction mixture was adjusted 

30 to 0 # C, 8 g of benzyl bromide was added thereto, and the reaction was conducted for one hour, followed 
by reacting at 25 " C for 2 hours. 

Then, to the reaction mixture was added 10 ml of an ethanol solution of 30% by weight hydrogen 
chloride, followed by stirring for 2 hours. After removing the insoluble substances from the reaction mixture 
by filtration, the mixture was reprecipitated from one liter of n-hexane. The precipitates thus formed were 

35 collected and dried under reduced pressure to obtain 58 g of Macromonomer (M-4) shown below having an 
Mwof 4.5 x 10 3 . 
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SYNTHESIS EXAMPLE M-5 
Synthesis of Macromonomer (M-5) 

A mixed solution of 80 g of phenyl methacrylate and 4.8 g of benzyl N-hydroxyemyl-N-ethyldithio- 
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carbamate was pieced ,n , ,dss.l In a M.'— -owed * f *f ^^.f^S « m 
The mixture Was irradiated with light Irom a high-pressure mercury lamp to 400 uv at a distance 

(M-5) shuwn below having an Mw of 6.0 x 10 3 . 
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SYNTHESIS EXAMPLE B-1 
Synthesis of Resin (B-t) 

of 8 x 10"-. 
(B-1) 
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so SYNTHESIS EXAMPLE B-2 
Synthesis of Resin (B-2) 

« . « * f Tn n nf hpnzv | methacrvlate, 30 g of Macromonomer (M-1), and 100 g of toluene 
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SYNTHESIS EXAMPLES B-3 TO B-18 

Synthesis of Resins (B-3) to (B-18) 

Resins (B) shown in Table 3 below were synthesized under the same polymerization conditions as 
described in Synthesis Example B-1 except for changing ethyl methacrylate to the monomer shown in 
Table 3 below. Each of these resins had an Mw of from 7 x 10* to 9 x 10*. 
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SYNTHESIS EXAMPLES B-19 TO B-35 
Synthesis of Resins (B-19) to (B-35) 

Resins (B) shown in Table 4 below were synthesized under the same polymerization conditions as 
described in Synthesis Example B-2 except for using the macromonomer (M) shown in .Table A ^ below un 
place of Macromonomer (M-1) respectively. Each of these resins had an Mw of from 7 » 10* to 1.2 x 10 . 
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55 EXAMPLE 1 



A mixture of 6 g (solid basis, hereinafter the same) of Resin (A-2), 34 g (solid basis, hereinafter the 
same) of Resin (B-1), 200 g of zinc oxide, 0.018 g of Cyanine Dye (I) shown below, 0.10 g of salicylic acid, 



70 



BNSDOCID: <EP 0440226A2J_> 



EP 0 440 226 A2 



and 300 , of to.uene was dispersed in a ^ ^.r 3 ho^s to ^co^ «JJ^ Jj-gJ 
sensitive layer. The coating compos,t,on was coatee Ion | pa per wire h ha ^ 3() 

conductive treatment, by a wire bar to a ^coverage of 18 . fo.lowe V ^YB 
seconds. The coated material was allowed to stand in a dark place at o 
for 24 hours to prepare an electrophotographic light-sensrt.ve matenal. 



Cyanine Dye (I) : 
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EXAMPLE 2 

"" An electrophotographic light-sensitive materia, was preyed in the same manner as described in 
25 Example 1 , except for using 6 g of Resin (A-4) ,n place of 6 g of Res.n (A 2). 

COMPARATIVE EXAMPLE A 

place of 34 g of Resin (B-1). 
COMPARATIVE EXAMPLE B 



Resin (R-2) 
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COOCH 2 C 6 H 5 COOH 

(weight ratio) 

Mw: 8*10 4 
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Each o( the light-sensitive ^ * ^ J-J- ^SSJS^ 
results obtained are shown in Table 5 below. 
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The evaluations described in Table 5 above were conducted as follows. 
*1 ) Smoothness of Photoconductive Layer: 

The smoothness (sec/cc) of light-sensitive material was measured using a Beck's smoothness test 
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machine (manufactured by Kumagaya Riko K.K.) under an air volume condition of 1 cc. 
*2) Mechanical Strength of Photoconductive Layer: 

5 The surface of light-sensitive material was repeatedly rubbed 1,000 times with emery paper (#1000) 
under a load of 60 g/cm 2 using a Heidon 14 Model surface testing machine (manufactured by Shinto 
Kagaku K.K.). After removing abrasion dusts from the layer, the film retention (%) was determined from the 
weight loss of the photoconductive layer, which was referred to as the mechanical strength. 

io "3) Electrostatic Characteristics: 

The light-sensitive material was charged by applying thereto corona discharge of -6 kV for 20 seconds 
using a paper analyzer (Paper Analyzer Type SP-428, manufactured by Kawaguchi Denki K.K.) in a dark 
place under conditions of 20 *C and 65% RH. Then seconds after the corona discharge, the surface 
potential V 10 was measured- Then, the sample was allowed to stand for 180 seconds in a dark place and 
the potential. Vi 90 was measured. The dark decay retention rate (DRR (%)), i.e., the percent retention of 
potential after decaying for 180 seconds in a dark piace, was calculated from the following equation: DRR 

(%) = (V130/V10) x 100(%). 

Also, the surface of the photoconductive layer was charged to -500 V by corona discharge, then 
irradiated by monochromatic light of a wavelength of 785 nm, the time required for decaying the surface 
potential (Vto) to 1/10 thereof was measured, and the exposure amount Ei /10 (erg/cm 2 ) was calculated 
therefrom. 

Further, the surface of the photoconductive layer was charged to -500 V by corona discharge in the 
same manner as described for the measurement of E 1/l0 , then irradiated by monochromatic light of a 
wavelength of 785 nm, the time required for decaying the surface potential (V t0 ) to 1/100 thereof was 
measured, and the exposure amount E 1/10 o (erg/cm 2 ) was calculated there-from. 

The measurements were conducted under conditions of 20 °C and 65% RH (hereinafter referred to as 
Condition 1) or 30° C and 80% RH (hereinafter referred to as Condition ll). 

30 *4) Image Forming Performance: 

The light-sensitive material was allowed to stand for one day under Condition I or II. Then, under each 
of Conditions I and II the sample was charged to -5 kV, irradiated by scanning with a gallium-aluminum- 
arsenic semiconductor laser (oscillation wavelength: 780 nm) of 2.8 mW output as a light source in an 
35 exposure amount on the surface of 50 erg/cm 2 , at a pitch of 25 fim and a scanning speed of 330 m/sec., 
and then developed using ELP-T (made by Fuji Photo Film Co., Ltd.) as a liquid developer followed by 
fixing. The duplicated image thus obtained was visually evaluated for fog and image quality. The original 
used for the duplication was composed of letters by a word processor and a cutting of letters on straw 
paper pasted upon thereon. 

40 

*5) Contact Angle with Water 

The light-sensitive material was passed once through an etching processor using an oil-desensitizing 
solution (ELP-EX, made by Fuji Photo Rim Co., Ltd.) diluted to a 2-fold volume with distilled water to 
45 desensitize the surface of the photoconductive layer. Then, a drop of 2 fti of distilled water was placed on 
the surface, and the contact angle formed between the surface and the water drop thereon was measured 
using a goniometer. 

'6) Printing Durability: 

50 

The light-sensitive material was subjected to the plate making under the same conditions as descnbed 
in *4) above to form a toner image, and the sample of the photoconductive layer was oil-desensitized under 
the same conditions as described in *5) above. The printing plate thus prepared was mounted on an offset 
printing machine (Oliver Model 52, manufactured by Sakurai Seisakusho K.K.) as an offset master plate 
55 following by printing. The number of prints obtained without causing background stains in the non-image 
portions of prints and problems on the quality of the image portions thereof was referred to as the printing 
durability. The larger the number of prints, the better the printing durability. 

As can be seen from the results shown in Table 5, each of the light-sensitive materials according to the 
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present invention had good surface smoothness and ™chani^^^^ 

cod eiectrostatic characteristics The duplicated image^ T*XS?%*n ontotte 
the non-image area. Those results appear to be due * ^ bjnder resin . Fo r 

photoconductive substance and suffice nt ^ng of *e ^ 2^^S^ltWlon with an oil- 

sWt.es of E,„. end E,„„. were ^"TS^Sf » leased 

r L,o. 9 r. M e,™ value »as teWr.laorMsed «kr «d ^ 
The «*» o. E,„„ indeed ,™ ^>^"Z2"2 * 

to the oil-desensitizing treatment, each of the W^""*^ 

below which indicated that the surface of each sample was was subjected to the 

each printing plate precursor obtained by pU*e f^T^wS only the priming 

oil-desensitizing treatment to prepare a pnnbng P lat ^ 0,l ° w ^ d °J p " nt » jon can ide 10 , 0 00 prints 

printing ' •* • ri oa r that the electrophotographic light-sensitive material 

case of using the binder resin according to the present .nvention. 
EXAMPLES 3 TO 19 

in Table 6 are those determined under Condition II (30 C and 80% RH). 
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Table 6 

Example 



No. 


Resin (A) 


Resin (B) 


▼in 


DRR 


Ei /in 


Et /i nn 








<-v) 


(%) 


(erg/cm 2 ) 


(erg/cm 2 ) 


3 


A-3 


B-l 


555 


82 


20 


40 


4 


A-5 


B-l 


600 


85 


!8 


33 


5 


A-8 


B-2 


590 


84 


17 


32 


6 


A-9 


B-3 


565 


83 


19 


38 


7 


A-10 


B-4 


550 


80 


21 


40 


8 


A-ll 


B-5 


555 


82 


20 


40 


9 


A-12 


B-8 


550 


79 


22 


47 


10 


A-13 


B-9 


550 


79 


23 


49 


11 


A-17 


B-10 


555 


80 


21 


48 


12 


A-18 


B-ll 


575 


83 


. 17 


30 


13 


A-19 


B-17 


580 


84 


18 


31 


14 


x on 
A- 20 


fl-lo 


D □ 3 


HI 

OA 


21 


39 


15 


A- 21 


B-19 


570 


82 


15 


28 


16 


A-22 


B-24 


560 


32 


20 


30 


17 


A-23 


B-26 


550 


80 


21 


34 


18 


A-24 


B-29 


560 


83 


17 


29 


19 


A-25 


B-21 


570 


84 


18 


28 



40 As is apparent from the results shown in Table 6, the excellent characteristics similar to those in 
Examples 1 and 2 are obtained. 

Further, when these electrophotographic iight-sensitive materials were employed as offset master plate 
precursors under the same printing condition as described in Example 1. more than 10,000 good prints 
were obtained respectively. 

45 it can be seen from the results described above that each of the light-sensitive materials according to 
the present invention was satisfactory in all aspects of the surface smoothness and film strength of the 
photpcpnductive layer, electrostatic characteristics, and printing suitability. 



EXAMPLES 20 TO 27 



so 



Electrophotographic light-sensitive materials were prepared in the same manner as described in 
Example 1, except for replacing 6 g of Resin (A-2) with 6.5 g each of Resins (A) shown in Table 7 below, 
replacing 34 g of Resin (B-1) with 33.5 g each of Resins (B) shown in Table 8 below, and replacing 0.018 g 
of Cyanine Dye (I) with 0.018 g of Cyanine Dye (II) shown below. 
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Cyanine Dye (II) 
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CH=CH-C=CH-CH 




C 4 H 3 (t) 



(CH 2 ) 4 S0 3 * 



75 

TABLE 7 

Example No. Rggin (A) Resin (B) 

20 A-l B-25 



25 



30 



35 



40 



21 
22 
23 
24 
25 
26 
27 



A _4 B-26 

A-8 B-27 
A-16 " B-28 

A-19 B-30 

A-20 B-31 

A-22 B-33 

A-24 B-35 



As the results of the evaluation same as described in Example 1 , it can be seen that each of tine light- 
sen^ve mS as according to the present invention is excellent in charging properties, dark charge 
ZZ SC pTosenU, ana provides a clear ^/^^SrSTA ™> 
when processed under severe conditions of high temperature and h.gh hum.drty (30 C and 80 A «J 
FurtlJ when these materials were employed as offset master plate precursors, more than 10,00 P pnnts of 
clear images free from background stains were obtained respectively. 



45 EXAMPLE 28 



A mixture of 6 5 g of Resin (A-1). 33.5 g of Resin (B-9) ; 200 g of zinc oxide, 0.03 g of uranine, 0.075 g 
of Rose Bengal 0 045 g of bromopheno. blue. 0.1 g of phthalic anhydride, and 240 g of toluene was 
Zrsed in ball mil. for 3 hours to prepare a coating composition for . 
50 composition was coated on paper, which had been subjected to electncally conducive treatment, by a w.re 
SrT a dry coverage of 20 gL. followed by drying at 110* C for 30 seconds. The coated matenal was 
aHowed to Lnd in a dark place at 20 ' C and 65% RH for 24 hours to prepare an electrophotography light- 
sensitive material. 

65 COMPARATIVE EXAMPLE C 

An electrophotographic light-sensitive material was prepared in the same manner as described in 
. Example 2 JlexceTfor using 33.5 g of Resin (R-1) described in Comparative Example A above ,n place of 
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33.5 g of Resin (B-9). . 
COMPARATIVE EXAMPLE D 

s An electrophotographic light-sensitive material was prepared in the same manner as described in 
Example 28, except for using 33.5 g of Resin (R-2) described in Comparative Example 9 above in place of 
33.5 g of Resin (B-9). 

Each of the light-sensitive materials obtained in Example 28 and Comparative Examples C and D was 
evaluated for film, properties in terms of surface smoothness and mechanical strength; electrostatic 
70 characteristics; image forming performance; oil-desensitivity when used as an offset master plate precursor 
(expressed in terms of contact angle of the layer with water after oil-desensitization treatment); and printing 
suitability (expressed in terms of background stain and printing durability) according to the evaulation 
methods as described in Example 1, except that the electrostatic characteristics, and image forming 
performance were evaluated according to the following methods. 



75 



*7) Electrostatic Characteristics: 



The light-sensitive, material was charged by applying thereto corona discharge of -6 kV for 20 seconds 
in a dark place under conditions of 20* C and 65% RH using a. paper analyzer (Paper Analyzer Type SP- 
20 428, manufactured by Kawaguchi Denki K.K.). Ten seconds after the corona discharge, the surface potential 
Vio was measured. Then, the sample was allowed to stand in a dark place for 60 seconds, and the potential 
V 70 was measured. The dark decay retention rate (DRR (%)), i.e., percent retention of potential after 
decaying for 60 seconds in a dark place, was calculated from the following equation: DRR (%) - {V 70 M o) 
x 100. 

25 Also, the surface of the photoconductive layer was charged to -500 V by corona discharge, then 
irradiated by visible light of 2.0 lux, and the time required for decaying the surface potential (V10) to 1/10 
thereof was measured thereby the exposure amount E 1/10 (lux* sec) was obtained. 

Further, the surface of the photoconductive layer was charged to -500 V by corona discharge in the 
same manner as described for the measurement of E 1/10 , then irradiated by visible light of 2.0 lux, and the 
30 time required for decaying the surface potential (V 10 ) to 1/100 was measured thereby the exposure amount 
E1/100 (lux* sec) was obtained. 

The measurements were conducted under conditions of 20* C and 65% RH (hereinafter referred to as 
Condition I) or 30° C and 80% RH (hereinafter referred to as Condition II). 

35 *8) Image Forming Performance: 

The light-sensitive material was allowed to stand for one day under Condition I or il. Then, under each 
of Conditions I and II the sample was treated using a full-automatic plate making machine (ELP 404V, 
manufactured by Fuji Photo Film Co., Ltd.) with a tone (ELP-T, manufactured by Fuji Photo Rim Co., Ltd.). 
40 The duplicated image thus obtained was visually evaluated for fog and image quality. The original used for 
the. duplication was composed of letters by a word processor and a cutting of letters on straw paper pasted 
up thereon. • 

The results obtained are shown in Table 8 below. 
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As can be seen from the results shown in Table 8, the light-sensitive material according to the present 
invention had sufficient surface smoothness and mechanical strength of the photoconductive layer, and 
good electrostatic characteristics which were hardly changed depending on the fluctuation of environmental 
conditions. The duplicated image obtained was clear and free from background fog. 

On the contrary, each sample of Comparative Examples C and D was inferior to the sample according 
to the present invention in its electrostatic characteristics, particularly, in the fluctuations of E WQQ value due 
to the change of environmental conditions. In the duplicated image formed therefrom, scraches of fine lines 
and background fog were observed under the conditions of high temperature and high humidity. 

Furthermore, when each of the samples was used as an offset master plate precursor, the samples of 
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photoconductive layer, electrostatic characteristics and printing su.tab.lrty. 
EXAMPLES 29 TO 34 

Resin (B) shown in Table 9 below, respectively. 

TABLE 9 

sample No. gesin (Aj Resin < B > 

A- 2 



29 

30 A-7 
31 



B-14 
B-19 



25 



30 



35 



32 
33 
34 



A-8 B-21 
A-14 B-23 



A-26 B-27 
A-27 B-35 



40 



departing from the spirit and scope thereof. 



Claims 

45 1- 



50 



and having at least one acidic group selected from the group cons.st.ng of -P0 3 H 2 , -S0 3 H, COOH, 



O 
I 

55 -P-R 

I 

OH 
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(wherein R represents a hydrocarbon group or -OR' (wherein R' represents a hydrocarbon group)) and 
a cyclic acid anhydride-containing group bonded to one of the terminals of the main chain thereof; 



i 1 

tCH-Cf ( 1 ) 

I 

COO-Rj 

wherein a, and a 2 each represents a hydrogen atom, a halogen atom, a cyano group or a hydrocarbon 
group- and R, represents a hydrocarbon group; and (B) at least one graft type copolymer (resin (B)) 
having a weight average molecular weight of from 3 x 10* to 1 x 10 6 and containing, as a 
copolymerizable component, at least one mono-functional macromonomer (M) having a wejght average 
molecular weight of from 1 x 10 3 to 2 x 10* and comprising an AB block copolymer being composed 
of an A block comprising at least one polymerizable component containing at least one acidic group 
selected from -PO3H2, -COOH, -SO3H, a- phenolic hydroxy group, 

O 

II 

-P-OE 



(wherein R represents a hydrocarbon-group or -OR' (wherein R' represents a hydrocarbon group)) and 
a cyclic acid anhydride-containing group, and a B block containing at least one polymerizable 
component represented by the general formula (II) described below and having a polymerizable double 
30 bond group bonded to the terminal of the main chain of the B block polymer. 

\ 

X 1~ R 21 

40 wherein bi and b 2 each represents a hydrogen atom, a halogen atom, a cyano group, a hydrocarbon 
group, -COOR 2 *or -COOR24 bonded via a hydrocarbon group (wherein R 2 * represents a hydrocarbon 
group); X1 represents -COO, -OCO-, 

45 -tCH 2 t I7 -OCO~, -^CH 2 t— COO- 

(wherein I1 and l 2 each represents an integer of from 1 to 3), -0-, -S0 2 - -CO-, 



*23 ^23 
-CON- r -S0 2 N- 

(wherein R 23 represent a hydrogen atom or a hydrocarbon group), -C0NHC00-, -CONHCONH-, or 
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and Rsi represents a hydrocarbon group, provided that when X, represents 

<5 ■ ' 

Rm represents a hydrogen atom or a hydrocarbon group. 

2 An electrophotographic light-sensitive material as in Claim 1, wherein the. polymerizable component 
2 - ToXXZ%e^ unit represented by the genera, formula (I) is a mettac^ component 
corresponding to a repeating unit represented by the following general formula (la) or (lb). 



(la) 




CH,, 
I 

fCH 2 -Ct _ _ (lb) 

COO-B- 




wherein A, and A 2 each represents a hydrogen atom, a hydrocarbon group having from 1 to 10«ta 
Ttoms a chorine atom, a bromine atom, -COD, or -C00D 2 , wherein D, and D 2 each represents a 
hydTocarbon group having from 1 to 10 carbon atoms; and B, and B 2 each represents a mere bond or 
a linking group containing from 1 to 4 linking atoms, which connects -COO- and the benzene nng. 

3 An elecqrophotographic light-sensitive material as in Claim 1 , wherein the content of the copolymeriza- 
1 corZonent corresponding to the repeating unit represented by the genera, formula (.) ,n the ream 
(A) is from 50 to 97% by weight 

4. An electrophotographic light-sensitive material as in Claim 2. wherein the linking group containing tan 
1 to 4 linking atoms represented by * or B 2 is <CH 2 >n, (n, represents an integer of 1, 2 or 3). 
-CH 2 )OCO-, -CH 2 CH 2 OCO-, <CH 2 0}n 2 (n 2 represents an integer of 1 or 2), or -CH 2 CH 2 0. 

5 An electrophotographic light-sensitive material as in any one of Claims 2-4, wherein the content of the 
methacrylate component in the resin is from 50 to 97% by weight. 

6. An e.ectrophotographic light-sensitive materia, as in any one of Claims 1-5 wherein the acidic group 
bonded to the terminal of the main chain of the resin (A) is selected from -P0 3 H 2 -S0 9 H. -C0OH, 
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0 
8 

. -P-OH, 
I 

R 

wherein R represents a hydrocarbon group or OR' wherein R' represents a hydrocarbon group), and a 
cyclic acid anhydride-containing group. 

7 An electrophotographic light-sensitive material as in any one of Claims 1-6, wherein the resin (A) further 
contains from 1 to 20% by weight of a copolymerizable component having a heat- and/or photocurable 
functional group. 

75 8. An electrophotographic light-sensitive material as in any one of Claims 1-7, wherein the content of the 
macromonomer (M) in the resin (B) is from 1 to 60% by weight. 

9 An electrophotographic light-sensitive material as in any one of Claims 1-8, wherein the graft type 
copolymer contains the macromonomer (M) and a polymerizable component represented by the 
20 following general formula (III): 

>> 

fCH-Cf (III) 

I • 

X 2~ R 22 • 

wherein b 3 and b 4 each represents a hydrogen atom, a halogen atom, a cyano group, a hydrocarbon 
group, -COOFW or -COOFW bonded via a hydrocarbon group (wherein R 2 *' represents a hydrocar- 
bon group); X 2 represents -CQO-, -OCO-, 
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55 



(wherein In and li 2 each represents an integer of from 1 to 3), -0-, -S0 2 - -CO-, 



^23' 
-CON- r 



■a ' 
-S0 2 N- 

(wherein R 23 ' represent a hydrogen atom or a hydrocarbon group), -CONHCOO-, -CONHCONH-, or 
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5 and R22 represents a hydrocarbon group, provided that when X1 represents 

<2 ■ 



R 22 represents a hydrogen atom or a hydrocarbon group. 

10 An electrophotographic light-sensitive material as in any one of Claims 1-9, wherein the acidic group 
contained in the A block of the macromonomer (M) is -COOH, -SO3H, a phenolic hydroxy! group and 



O 
I 

-P-OH. 
I 

20 R 



11. An electrophotographic light-sensitive, material as in any one of Claims 1-10, wherein the ratio of the A 
block to the B block in the macromonomer (M) is from 1 to 30/99 to 70 by weight. 

12 An electrophotographic light-sensitive material as in Claim 9. wherein the ratio of the macromonomer 
(M) to a monomer corresponding to the polymerizable component represented by the general formula 
(III) is from 1 to 60/99 to 40 by weight. 

13. An electrophotographic light-sensitive material as in any one of Claims 1-12, wherein the ratio of the 
resin (A) to the resin (B) is from 5 to 50/95 to 50 by weight 
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© Electrophotographic light-sensitive material. 

© An electrophotographic light-sensitive material comprising a support having provided thereon at toast one 
pitoconductive layer containing an inorganic photo-conductive substance and « bmder ™ 
binder resin comprises (A) at least one resin (resin (A)) having a weight average molecular we.ght of i torn 1x10 
to 2x10* and containing not less than 30% by weight of a polymerizable component corresponding to a 
Tepeating unit represented by the general formula (I) described below, and having at least one acidic group 
selected from the group consisting of -P0 3 H 2 , -S0 3 H, -C0OH, -OH, 

O 
II 

-P-R 
I 

OH 



CO 

< 



CO 
CM 
CM 



CL 
Ui 



(wherein R represents a hydrocarbon group or -OR' (wherein R' represents a hydrocarbon group)) and a cyclic 
acid anhydride-containing group bonded to one of the terminals of the mam chain thereof; 



_ fCH-Cf ( 1 ] 

5 1 

^. COO-Ri 



wherein a, and a 2 each represents a hydrogen atom, a halogen atom, a cyano group or a hydrocarbon group 
m5 R, represents a hydrocarbon group; and (B) at least one graft type copolymer (ream (B)) havmg a weigh 
average molecular weight of from 3 x 10* to 1 x 10* and containing, as a copolymenzable component at least 
one mono-functional macromonomer (M) having a weight average molecular weight of from 1 x 10 to 2 x 10 
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and comprising an AB block copolymer being composed of an A block comprising at least one polymerizable 
component containing at least one acidic group selected from -P0 3 H 2 , -COOH, -S0 3 H, a phenolic hydroxy 
group, 

O 
II 

-P-OH 
I 

R 

(wherein R represents a hydrocarbon group or-OR' (wherein R* represents a hydrocarbon group)) and a cyclic 
acid anhydride-containing group, and a B block containing at least one polymerizable component represented by 
the general formula (II) described below and having a polymerizable double bond group bonded to the terminal 
of the main chain of the B block polymer. 



fCH-Cf (ID 
I 

X 1~ R 21 • 

wherein bi and b 2 each represents a hydrogen atom, a halogen atom, a cyano group, a hydrocarbon group, 
-COOR 2 *or -COOR 2 4 bonded via a hydrocarbon group (wherein R 2 * represents a hydrocarbon group); X1 
represents -COO, -OCO-, 

-fCH 2 j— oco-, -~ecH 2 t£7-coo- 

(wherein li and l 2 each represents an integer of from 1 to 3), -0-, -S0 2 , -CO-, 

^23 ^23 
-CON- -S0 2 N- 

(wherein R 23 represent a hydrogen atom or a hydrocarbon group), -C0NHCOO-, -CONHCONH-, or 

-a > 

and R21 represents a hydrocarbon group, provided that'when X1 represents 

<5 ■ 

R 2 i represents a hydrogen atom or a hydrocarbon group. 

The electrophotographic light-sensitive material exhibits excellent electrostatic characteristics and mechani- 
cal strength even under sever conditions. Also it is advantageously employed in the scanning exposure system 
using a semiconductor laser beam. . 
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